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Test Facilities for Thor, Atlas, Titan 



♦ HighssI sirengih, lighlesi weighf, lowest height 
*JJnHormloekingior<iue • "Infinite'’ re-osobi//>y 
Koylo c fc N irft coniofm to oil Air Fotce-Novy stond- 
ord$: AN363, AN364, AN365, AN366, and the new 
low height lightweight Nationol Aircraft Stordords.” 1 
Kojrlocit Nuts ovo/lofa/e in steel or A-286 coFrosion- 
resistont steel for use to 1200‘F. 



Today, thanks to a complete ftroun/l support system con- 
ceived, designed and engineered by Goodyear Aircraft 

require but a fraction of the "muscle” [ireviously expended 
to transport, set up and go into action. 

• The number of vehicles required has been drastically 
reduced. 

• Only one engine type — already in world-wide Air Force 
inventory - is employed. It provides the power needs for 
vehicles as well as electronics and maintenance equipment. 

• Now only one type prime mover of “universal design" 
is required. It can execute any movement required within 
the squadron, carry any one of the specially Goodyear- 
engineered "packs" of ground-handling equipment, and 
haul the launchers which were also built by Goodyear 
Aircraft. 


• Once there, the squadron can traverse terrain heretofore 
impassable — even through swampy areas, change location 
in a matter of hours — thanks to the huge, low-pressure 
“Go-Anywhere” Terra-Tire developed by Goodyear. 

This astonishing mobility, adaptability and practical logis- 
tics owes its success to a new design concept— engineered 
and executed to the smallest detail by Goodyear Aircraft. 


They're doing 6/^ things at ^.l^/ 

COOD^EAlllI^ 

aircraft! ^ 


• Each pack can be “telescoped” for clearance. As a result, 
trucks and entire system are air-transportable — easily 
moved to strategic areas in a hurr)', 


P/an(j in Aknm. Ohio, and Lisekfidd Park, Arisona 
Rewarding Challenges and Careers for Engineers 





Barber-Colman temperature controls 
selected for B-58 detachable pod 

America’s first supersonic bomber, the USAF B-58 "Hustler'' built by 
Convair, is designed specifically to carry a detachable “pod” under its 
fuselage. With these capsules, this versatile plane is capable of per- 
forming a wide variety of missions. To maintain a constant tempera- 
ture in a pod flight test equipment compartment, Convair has chosen 
a Barber-Colman temperature control system. Other Barber-Colman 
equipment is furnished to contractors of the B-58 air conditioning 
system. For help on your control projects, consult the Barber-Colman 
engineering sales office nearest you: Los Angeles, Seattle, New York, 
Fort Worth, Baltimore, Montreal. 


Barber-Colman Company 

Dept, X, 1422 Rock Street, Rockford, Illinois 
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AVIATION CALENDAR 


Dec, 9-13-1957 Eastern Joint Computet 
Conference and Exhibit, Sheraton Park 
Hotel, Washington. D, C, 

Dec, 11-R5-D .'kspccts of Amy Air Mobil- 
ity, speaker: Brig. Gen. Frank H. Britton, 
Director of Dcs-clopnient, Office of Ctiief 
of RirD, Dept- of Army, sponsored by- 
American Helicopter Society, 6:30 p.m„ 
Skyview Restaurant, Phibdelphia Inter- 
nationa! Aiipoil. 

Dec. 16-17— Missouri Conference on Utili- 
ration of Engineers and Scientists, Uni- 
versitv of Nfissouii Campus, Columbia, 
Nfo, ■ 

Dee. 16-18-Air Traffic Control Symposium, 
“The Mission and Methods of the Ait- 

bv' Franklin Institute. Sheraton Hotel, 
phibdelphia. Pa, 

Dec. 17— 21st Wright Brothcis Lccluic— 
Hypersonic Flight and the Re-Entry 
Prohlcm, 11. Julbn Allen, NACA. Natu- 
ral History- Building Auditorium, Smith- 
an Institution, sl'ashington, D. C. 


|an. 6-8-Fourlh National Ss-mposium, Elec- 
tronics Relbbilih- and Quality Control. 
Hotel Statist. W'ashington. D. C. 

Ian- 13-17-1958 .Annual Meeting. Sodclv 
of Automotive Engineers, Sheraton-Cadil- 
lac and Hotel Statlsr, Detroit, Mich. 

Jan. 13-May 14-Lccturc series on Space 
Technology, sponsored by University of 
California and Ramo-Wooldridgc Corp,. 
to be held in Los Angeles, San Diego and 
San Francisco. For details write: Onivet- 
sit}- of California Extension, Dept, of 
Conferences and Special ,-\cfivities, Los 
Angeles 24, Calif. 

Jan. 14-15-Yankee Instrument Fair & Sy-m- 
positim. sponsored by Instrument Socicl)' 
of America (Boston, Connecticut Vallcr- 
and Fairfield Count}- Sections), Hotel 
Bradford. Boston. Mass. 

(Continued on page 6) 
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RIVET TOOL COMPANY 


REMARKABLE SAVING IN V^EIGHT 
TH NO LOSS IN STRENGTH 


Boeing’s B-S2 Intercontinental Jet Bomber 
of the USAF's Strategic Air Command 
gives this nation a retaliatory weapon 
capable of carrying out nuclear strikes 
anywhere in the world. Speeds beyond 
650 mph, altitudes in excess of 50.000 
feet and an unlimited range with refuel- 
ing, make the B-S2 one of the most 
powerful weapons in recorded history. 

Titanium Hi-Shear Rivets are being used 
extensively in the B-52 and have trimmed 
hundreds of pounds from the total weight 
of the airpliine. Weight savings of this 
nature mean longer range, greater speed 
and better overall airplane performance. 

Hl-Shear Rivet Tool Company is now 
producing Titanium Rivets in large 
production quantities and a full range of 
sizes. A comprehensive test program has 
indicated the fine physical characteristics 
of this fastener, insuring the continued 
high precision quality of the Hi-Shear 
Rivet in this new material. 
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HERE IS THE REMARKABLE 

ROTARY ACTUATOR 

AERO PROOUCTE, IRC. 

ppening up new horizons in the field of 
aircraft and guided missiles for the 
world today. ..for the universe tomorrow 


PERtORMANCEl 

New CLEMCO 
developments in seals 
have now, for the first time, 
overcome the leakage, friction, and 
lost motion barriers. 
For the fiiet time 
CLEMCO has 

developed stress and 
defielriion analyses 
which result in 
rotary actuators of 
minimum weight, 
with complete assurance of structural integrity. 


Here's the proof! Internal leakage of less than .06 G.P.M. at 3.000 
P.S.I. with static friction of less than 12 inch.pounds is an accom- 
plished fact in actuators having internal seals of a total length exceed- 
ing 20 inches. A lower value of internal leakage is practical at the 
expense of increased static friction. 


for all modern aircraft and missile applications and can be furnished 
in on almost unlimited variety of envelope sizes, torque ratings, and 
dynamic spring constants. 


BOTAIY ACTUATORS PROniCTAlY OESIGNS OF 

POWER STEERtNO UNITS HTDRAULIC AND PNEUMATIC 

FtUTTER DAMPERS UNITS FOR MIIITARY AND 

MISSILE FINS AND SPARS COMMERCIAL AIRCRAFT. AND MISSILES 

Write for complete Clemco folder to 



A£RO PRODUCTS, /NC. 


‘ 210 E. Menville St,, Compton, Caltfornio 


(Continued bom page 3) 

Jjii, 20— A\'inter Meeting, Provisional 
W estern States Section. The Combus- 
licii Institute, California Institute of 
rechnology, Pasadena. Calif. For details 
write: -\lr. G. S. Bahn. Marquardt Air- 
trafl Co., \'aii Niiys, Calif. 

Jan. 20-Feb. 7— \sialion institute for Com- 
mercial Canters and Business Pilots. Univ, 
of Southern California. Los .\ngeles. 
Jiin. 22-26— tnternaticmal .\ir Show & Ex- 
position. .Master Field. Miami. Ra. 

Jan. 29-51— Fourth .\nnua1 Meeting, .Amer- 
ican ,\stronautical Society, Main Audi- 
torium, Engineering Societies Bldg., 29 
W'. 39 St.. N, Y, C, 

Jan. 30-31— .American Society for Engineer- 
ing Fiducation, 1938 College-Industry 
Conferenw. Unisenity of Michigan, Ann 

Jan. 30-31— Seventh .Annual Instrument 
Short Course, sponsored by Soiitliera 
California Meter .Association and Los An- 
geles Harbor Junior College, ot Los -An- 

f elcs Harbor College. Wilmington. Calif. 

3-4— Indnstn-Sentce Minpusinm, 

Flight Control-Panel Integration, Bilb 
more Hotel. Dayton, Ohio. For details: 
.Mr. J. H. Kearns, Box 942, Dayton. 

Feb. 19— ".Arc Flying Saucers Fact or 
Fancy?", Dr. Hugh Winn, Missile and 
Ordnance Systems Department, GE, En- 
gineers Club, 1317 Spruce St.. Philadel- 
phia, Pa. 

Mar. 13-14— .Second National Conference 
on .As-iatinn Education, Hotel Mayflower, 
W'ashington. D. C. 

Mar. 17-20— Joint .Asiation Conference, 
.American Rocket Soeietv-.American So- 
det\' of Mechanical Enginccn. Statlcr- 
Ililfon Hotel. Dallas, Tex. 

Mar. 17-21—1958 Nuclear Congress, man- 
aged hv .American Institute of Chemical 
Engineers, 25 AV, 45 St.. N. Y. C. 

Mar. 18-19— First Intcisersice and Industry 
Symposium on Guided Missiles Training 
Eqnipnsent (limited to those with Secret 
clearance). Nasal Ordnance Laboratory, 
White Oak. Silver Spring, Md. For 
details write: Mr. J. G, A'acth. Head of 
New Weapons dr Ss'stems Division. U. S 
Nasal Training licsicc Center, Port 
Washington, L. I.. N. A'. 

Mar. 24-29— Fourth International Instni- 
ment Show, Caxton Hall, London. 

Mat, 30-Apt. l-RFC-RNAS Reunion, 
(W'orld AA’ar I), Toronto. Canada. Con- 
tact: C. B. Stenning. Chairman, 149 
South Drive. Toronto 5. 

Apr. 8-10-Eighth Internationa] Ssmposia, 
Electronic ^k'as'cguides, Microssasc Re- 
search Institute of Polytechnic Institute 
of Rrooklvn. Engineering Societies Bldg., 
29 W. 39 St.. N. Y. C. 

.Apr, 16-19— 14lh .Annual National Fonmi, 
.American Helicopter Society, Sheraton 
Park Hotel. Washington. D. C. 

.Apr. 17-18— Institute of Ensironmcntal En- 
gineers, Second Annual Technical Meet- 
ing. New A'orket Hotel. New York, 

-Apr. 22-24-1938 Electronic Components 
Conference. Ambassador Hotel, Los 
Angeles. Calif. 

Sept 1-7—1958 Fljing Display and Exhibi- 
tion. Society of British .Aircraft Con- 
structors, Faniborough, England. 
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40 % lighter! . . a man can carry it in one hand 
30 % smaller.. . he can pass it through a 12" hole 


poweriu! 


enough to go through 2" thick steel, 5" aluminum 


•Weighs only 73 pounds . . . wrthoul socriBcing protective (eod-sh/eldmg 
iofffaeam ratHaHon (eve/ is only 7 mr per hour at 6 feet} 



You con gel immediote delivery on o new ANDREX 160 KV lightweight portable unit. 
Coll any Picker branch office (see locol 'phone book] or write 
Picker X-Roy Corporation, 25 South Broadway, White Plains, N. Y. 


Slop ler^vorjrthlngjii industrial fiverescepy and radiography 





I, doiktoom sundries, Illuminolors, everyMlng. 


260 XV end Andrescepe X-roy Stress Anatyzer, 








DISTINGUISHED PERFORMANCE 
...PLUS ECONOMYI 


Structure takes full advantage of the optimum f 
Best of all, the bonded blade di 
of 40 percent as compared with a 


T^Ap^C'O^ 





J-1300-new iron-base turbine alloy 


Easier to forge . . . 
higher strength-to-weight ratio 
than existing iron-base alloys 

New General Electric vacuum-melted alloy 
J-1300 is specially designed for large forgings, 
such as turbine wheels, rings, shafts, and buck- 
ets. It has the highest strength-to-weight ratio 
of any iron-base alloy in the 1300“ F range, 
Its rupture strength at 1300° F is comparable 
to that of other iron-base alloys at 1200“ F. Its 
minimum guaranteed tensile strength at 1200° 
F is 135,000 psi. 

In addition to its greater strength, J-1300 is 
more ductile — making it easy to forge. And its 
improved properties are easy to control and 
maintain during forging. 


G-E alloy J-1300 is currently available in 
billets and bars. Substantial quantities have 
been made, and guaranteed minimum specifica- 
tions are available. For complete technical data, 
write for Bulletin VM-104. Metallurgical Prod- 
ucts Department of General Electric Company. 
11107 E. 8 Mile Street', Detroit 32, Michigan. 


PROPERTIES OF J-1300 

Tensile strength at 1200° F 

Ultimate - 135,000 psi 
.2% yield -112,000 psi 
Elongation - 12% 
Reduction of areo-15% 
Rupture strength at 1300° F 
65,000 psi - life, 24 hours 


Thigress Is Ovr Most Important deduct 

GENERAL# ELECTRIC 



At Tenxco 

past peirformance 
is the best index to 
future achievement 

At Temeo, more than a decade of planned progress has 
resulted in an accumulation of know-how and productive 
capacity that makes Temco’s capabilities complete 
from basic design to precision production. 
During these years of growth, Temco’s skills and 
specialized equipment have been applied to the completion 
of projects that included such diversified operations 
as electronic and guidance systems, complete aircraft, 
missiles and weapons systems, launching equipment, 
turbojet engine components, and the design 
and production of major components for almost every 
leading U.S. aircraft manufacturer. 
Temoo’s accomplishments in the future will reflect the 
experience gained in past performance. If your 
business is with anything that flies, look to Temeo 
for compute capabitily and Teliabilily from 
development through production. 


AIRCRAFT CORPORATION. Dalla$, Texai 




KEEPING INSTRUMENTATION 
A STEP AHEAD OF SPEED 


AVIONICS IN ACTION AT BURROUGHS; 
FROM RESEARCH AND DEVELOPMENT 
TO PRECISION MASS PRODUCTION 




FROM THESE BASIC AIRBORNE COMPONENTS YOU CAN SPECIFY 

OVER 300 DIFFERENT ACTUATOR PACKAGES 


NewAirborne modular actuators give you more 
design freedom, help eliminate costly specials 

With Airborne's new modular actuators you are no longer 
limited to a line of, say, a dozen standard models whose 
design is relatively Axed. Instead you can now specify any 
one of several hundred different actuator packages as- 
sembled from standardized, interchangeable Airborne com- 
ponents. In 90% of the cases this will give you a linear 
actuator exactly meeting your capacity and conAguralioo 
requirements. You enjoy greater design freedom and re- 
duce the expense and delay associated with specials. Write 
today for full information. 
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SYLPHON'BELLOWS FLEXIBLE CONNECTORS simplify design 
and operation of STRESS-LOADED AIRCRAFT COMPONENTS 


Fulton Sylphon Stainless Steel connectors possess 
enormous built-in fatigue resistance. They stubbornly 
withstand high temperature and pressure stresses: vibra- 
tion, pulsation and shock conditions: constant flexing 
and the corrosive action of synthetic lubricants and 
certain gases. 

These versatile connectors are available, to specifi- 
cations, in numerous shapes and sizes to connect shafts, 
pipes, misaligned and/or shifting terminals. Single or 
multiple ply types . . . and braid-covered construction. 


when indicated, to offset various abrasive and heavy- 
pressure conditions. 

Sylphon Bellows Flexible Connectors are made by 
America’s foremost manufacturer of bellows and bellows 
assemblies for innumerable application.?. Engineering 
skills and jjroduction know-how are rooted in 52 years 
of specialized exjrerience in this field. 

For complete design and catolog data, send for En- 
gineering Bulletin 1400-XA. 





FULTON SYLPHON DIVISION 

Knoxville 1, Tenn. 



Getting specific about gravity I 


Falling apples fascinated Sir Isaac Newton. No 
doubt he enjoyed a few of them while devising his 
famous gravitational formulas. Newton’s con- 
cern was with what came down, whereas aviation 
engineers today are primarily concerned with what 
goes up. Even so, the gravitational challenge is the 

A jet plane, intercontinentBl missile — or any- 
thing that moves — usually leaves the design stage 
too heavy for optimum performance. To be spe- 
cific — the specific grarity of the material of con- 
siniction is loo high. 

Now, with Titanium, the design engineer can cap- 


ture the strength of alloy steel at barely more than 
half the weight. What's more, Titanium is un- 
aCTected by most corrosives . . . and is impervious 
to the deadly attack of sea water and marine atmos- 
pheres. Its coefficient of expansion is low , . . and 
it can withstand long-time operating temperatures 
as high as lOOO'F. 

All types of Titanium mill products, from foil to 
seamless tubing, are made by TMCA. With produc- 
tion going up and prices going down, now is a good 
time to design with Titanium. Technical literatuie 
on Titanium is available just by asking. 



TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway. New York 7. N.Y. 



Another 

famous 

plane 

PROVEN 


IN SERVICE 





Heat is the greatest single barrier block- 
ing higher speeds for America’s air and space 
craft. Not only the heat of air-friction, but 
the withering heat that seethes inside the 
mighty engines of the space age. Before our 
manned and unmanned aircraft can fly faster 
—in the atmosphere or out of it— power 
plants must be built whose components func- 
tion with precision even in this metal-mur- 
dering heat. 

Ryan Aeronautical Company is breaking 
the heat barrier in the lab and on the produc- 


tion line. Through intensive metallurgical 
research, Ryan learns the inner secrets of the 
world’s newest high-temperature alloys, And 
in the factory, Ryan puts this vital knowl- 
edge to work . . . shaping super metals into 
precision hot parts for all types of rockets, 
ramjets and turbojets. 

Whether it’s a single specialized compo- 
nent or a complete propulsion system, Ryan 
has the skill, facilities, and experience to 
handle it-from RtD through quantity 
manufacture. 


RYANIBUILDS BETTER 


AIRCRAFT • POWER PLANTS • AVIONICS! 

Ryan Aeronautical Company, Saa Diego, Calif. 


New Vickers OIL COOLED Motorpump 

For Continuous Duty Applications 



InstaNed weight approximately 25% less; 
also offers significant size redncliou 


The 12 horsepwer oil cooled motor- 
pump shown above weiglis 31S lb and 
is 20" long overall , . . motor diameter 
is less than 4". Tliis represents a sub- 
stantial saving in weight and size over 
the conventional air cooled motorpump. 
Also, there is a further saving with tlie 
elimination of duct work in the airframe 
normally required for air cooling the 
electric motor. The mototiJump illus- 
trated is iioio in quantitij production for 
turbine powered transports. 

The time-proven Vickers variable dis- 
pl.icement piston type pump, wliich is 
an integral part of this “package", de- 
livers up to 8 gpm at 22.50 psi. reduces 
to 6 gpm at 2950 psi and zero flow at 
3000 psi. These flow and pix-ssure com- 
binations {8 to 6 gpm range) provide 
constant liorsopower for a variety of 
flight one rating requirements. It is de- 
signed fur 2(W0-/ioiir service. 

A centrifugal boost pump is located 
between tlie pump and the 400 cycle, 
200 V electric motor; in addition to 
supercharging the pump, it circulates 
oil through the double-walled motor 
casing. Cooling oil from the motor 
jacket is discharged into one case drain 
port (A) . . . then out port (B) to a 
heat sink. At full pump flow, the impel- 
ler provides 2 gpm to the motor casing. 
• The 12 horsepower unit described 
abos'e is typical of the Vickers motor 
and pump combinations now available 
to the aircraft industry as "packaged 
power’’ for continuous duty applications. 
Remarkable records for reliability in 


both military and airline scrc’ice have 
been cslablishcd by Vickers designed 
motorpumps. 

Higher Overall Efficiency 

0\’uiall motorpump efficiency (hy- 
draulic power oiitpul lo electric current 
input) is 75S. This is possible only be- 
cause Vickers Piston Pumps have an 
ovcr.ill efficiency of 92*. Tlie more 
efficient pump means tlie use of a smal- 
ler. lighter electric motor, minimum 
heat transfer to the hydt.iulic circuit, 
and less current drain. 


Heat Rejection Control 

'I'he oil cooled motor design offers a 
definite advantage in that heat dissipated 
(140 Btu per minute, maNiiniim) can 
be conveyed readily to a remotely lo- 
cated heat sink. This is one reason wliy 
nance for 

e readily achieved ii 


High Altitude Operation 

Motor operation is not affected by 
low air densit)' since it is not dependent 
upon air cooling. Inclusion of centrifu- 
gal boost pump prevents piston pump 
cavitation above 30.000 ft, even though 
reservoir is vented to atmosphere. 


Constant Power Control 

The constant horsepower control 
shoivn on the above unit is ^tional, 
depending on the application. Trie con- 
trol maintains constant 3000 psi pres- 
sure as flow increases until the electric 
motor is loaded to its maximum horse- 
power. Additional flow is then available 
at reduced pressure to maintain the same 


)8 


horsepower load on the motor. ’This type 
of control is particularly advantageous 
for low force, high capacity (flow) and 
high force, low capacity applications 
while staying within the limits of rec- 
ommended electric motor load ratings. 
Packaged Unit 

Tlic axial piston pump, centrifugal 
boost pump, reduction ge-.ir and electric 
motor are all integrated into an cxcep- 
tionnlh' compact and higli-pcrformancc 
package. Tliis concept also pennits a 
high degree of design flexibility to meet 
individual requirements. 

Sound Insulated 

Because air ducts are not needed to 
dissipate motor heat, the oil cooled mo- 
torpump can be scaled in a compart- 
ment and effectively sound insulated. 
Additional Advantages 

Low triclional starting torque char- 
acteristics of tlic 12 horsepow’er unit 
permit acceleration to maximum speed 
in les.s than 200 milliseconds. Tlie elec- 
tric motor meets the military spccifica- 
“-1S for explosion-proof operaC 
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Army Partisans Rap Aircraft Industry 26 

►Memorandum declares automobile industry fathered moss pro- 
duction and could best produce IRBMs. 

Inadequate Facilities Jeopardize Jet Era 40 

►Airline jet operotions could fail completely without odequote 
ground equipment, ond hordly any is available todoy. 

Sabreliner Fits USAF Shelf Item Concept 63 


► North Americon's twin-jet utility troiner is being pushed to meet 
0 scheduled May 15, 1958, rollout dote. 



COVER; North .\mcTic-an F-107,\ fightcr-boinbct tdkrs off cairitng fuel pod 
under heily. 5’cctiiail parliiioii in ccnfcT of Hic overhead intake forms Rrsl 
inlet shocks. 1’hrvc vertical stripes on fuselage under all-movable vcTtieal 
stabilizer indicate iocatiun of turbines in the Pratt & M'bitnei I'i. rated at 
more Ilian 15.000 lb, thnist (AW Nov. 25, p. 27). The F-107A is approxi- 
mately 62 ft. long. 19 ft. Iiigh. lias about 37 ft. «ings|Km. 
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29, 54-Wide W’orld; 38. 59, S3-Sovfolo. 
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DOW’S NEW EXTRUSION PRESS PACKS 13,200-TON PUNCH 

Here's a whole new range of large magnesium extrusions: 

24-inch O. D. Tubing 28-inch I-Beams 80-foot-long sections 


This mammoth press, newest addition to The Dosv Chemical 
Company's rolling and extrusion mill at Madison, Illinois, 
is the world’s largest magnesium extrusion facility. Its vastly 
increased capacities afford new opportunities for designers 
'vorking with light metals. A wide variety of new magne- 
sium applications for aircraft, missile, military and general 
industrial use are now possible and practical. In addition to 
extniding magnesium, the press is also available for large 
aluminum extrusions. 

Here’s how the big press will increase maximum dimen- 
siotis of representative magnesium extrusions; Integrally 


stiffened sections, from 9 to 20 inches wide; I-Beams from 
II to 28 inches high; round tubing from 10 to 24 inches 
outside diameter; and maximum lengths of 80 feet. A large 
number of slmpcs and forms can be produced, limited only 
by the design of the die through which the metal is 
extruded. Many complex shapes that formerly required 
separate operations can now be formed in one operation. 
If your design calls for large magnesium or aluminum 
extrusions, contact the nearest Dow Sales Office or write to 
THE now cimxtic.xE COMPANY, Midland, hfiehigan, Depart- 


YOU CAN DEPEND ON 


EDITORIAL 


Perspective for the Space Age 


Recently wc listened to Gen, Thomas White, Air 
Force Chief of Staff, present what strikes us as the 
best exposition we have heard yet on how military 
technologv is developing from the conventional winged 
aircraft we now see in the sky to the conquest of 
s|Mcc. Gen. White outlined Air Force policy in this 
revolutionarv period in a speech to the National Press 
Club in Washington, reported in detail on page 28 by 
Aviation Week’s Military Editor Claude Witze. 

However there are some major issues raised by Gen. 
White that merit further editorial discussion. Gen. 
White is perhaps the broadest gage leader the Air Force 
has been fortunate to have as its chief in the decade 
since its birth as a separate service. In addition to his 
professional competence as a military airman. Gen. 
White has other \aried talents. He is an accomplished 
linguist, knowing such knoft)' languages as Russian and 
Chinese, and he is a talented ichthyologist, who with his 
wife, is credited with identifying new species of fish, 
adding to man’s knowledge in' that field. It is particu- 
larly significant that the Air Force has a leader of Gen. 
White’s broad outlook for this vital period when as an 
organization it must expand its own vision and sphere of 
o|x;rations on a scale undreamed of by the American 
people only a few years ago. 

Gen. White made it crystal clear that the Air Force 
has been fullv aware of the military importance of 
controlling outer space and has been working toward 
that goal for nearly a dccade. 

"Whoever has the caijability to control the air is in 
a position to exert control over the land and seas be- 
neath." Gen. White said. "1 feel that in the future 
whoever has the capahilitv to control space «ill like- 
wise possess the capability’ to exert control of the sur- 
face of the earth. Wc airmen who have fought to 
assure that the United States has the capability to 
control tlic air ate determined that the U. S. must 
win tlie capabiliri' to control space. 

“In speaking of control of the air and control of 
space I want to stress that there is no division per se 
between air and space. Air and space arc an indisisible 
field of operations. Ninety-nine jier eent of the eartli’s 
atmosphere lies within 20 miles of the surface of the 
earth. It is quite obvious that wc cannot control the 
ait up to 20 miles above the earth’s surface and relin- 
quish control of the space above that altitude— and 
still survive.” 

These ate paragraphs that should be .studied by every 
legislator, himg on the walls of Air Force ready rooms 
around the world, and understood clearly by every citizen 
of this land. Here is a clear clarion call to the future 
that must be heeded if we ate to survive as a nation 
and as a force for enlightened leadership in this world 
and wliatevet other habitable areas are discovered in 
the planetary system. 

Tt is appropriate to emphasize that this is not a new 
discovery of its future by the Air Force. In the research 
and development area USAF has been laying a sound 
technical foundation for its evolution into space. 

The Air Research and Development Command has 
been pushing an imaginative and tcehnically sound 


space research program for vears within the meager 
resources made available by higher authority for this 
purpose. Tlie Aerobec sounding rocket, the Farside 
firings at Enewitok. the Moby Dick high altitude 
balloon program, the zero gravity experiments by the 
School of Aviation Medicine and the rocket powered 
experimental aircraft have been chipping away steadily 
at our vast ignorance of space problems. Tlie expieri- 
ments of the Space Biology Laboratory at Holloman Air 
Force Ba.se with fruitflies, monkeys, dogs, pigs and 
bears arc all aimed at accumulating the knowledge 
necessary to put man into space safely and usefully. 

Technical brains of the aviation industry have not 
been lagging in this field eitlier. But such proposals 
as the Lockheed Pied Piper manned reconnaissance 
satellite (A\\' Oct. 14, p. 26) and the Bell Bomi hyper- 
sonic glide bomber (AW Dee. 2. p. 28) were rejected 
by tlie "practical men" who ran the Defense D^irt- 
nient for tlie last five years— men who were not inter- 
ested in "whv potatoes turn brown when fried” or tlic 
other side of the moon. With proper financial and 
political support tlierc is no reason to doubt that the 
Air Force and the aviation industry can establish and 
maintain control of space. 

Gen. Wliite also offered the first really lucid and 
technically sound picture of how tlic mixture of mis- 
siles and manned vehicles moving through air and space 
must be integrated into an overall mission system con- 
cept. ^Vc have seen too much technically naive non- 
sense in mass communications media lately on how 
ballistic missiles are the "ultimate” wca]>on and how 
we should push their dcsclopmcnt at. tlic expense of 
almost evervthing else. Gen. White pointechout clearlv- 
—and this is tlie first time a responsible military leader 
has done so— the basic and inherent limitations in the 
use of ballistic missiles regardless of their range or the 
accuracy of their guidance. 

“In the future I sec integrated forces of manned and 
unmanned systems, for missiles arc but one step in the 
evolution from aircraft to true space craft,” Gen. White 
said. "It will take both manned and unmanned sys- 
tems to perform our mission because in the future the 
es.sentials for .success will still be quick reaction, relia- 
bility, flexibility and versatility. If manned systems 
can perform some tasks better, wc want manned sys- 
tems; it unmanned systems can do the job then wc 
will be the first to accept them and use them. 

“The point I want to make is that in the context 
of the Air Force’s mission and combat technology 
manned aircraft, unmanned missiles, and manned space 
craft join together in compatible and complementary 
roles to form a functionally complete system.” 

Control of space is as vital to this country’s future 
as was control of the air during World War II. It is 
encouraging to see tangible evidence that USAF leader- 
ship is dedicated to achieving this goal in sound tech- 
nical steps. We hope Gen. White and other top 
USAF leaders will continue their efforts to deielop the 
public support tor their program they require if it is 
b get the resources necessary for its ultimate success. 





7 / 



On the threshold of a frightening yet fascinating new age. 
The Kaman Aircraft Corporation would like to express its gratitude 
to and confidence in the only notion in the world which is truly a 
government of, by and for the people. To all who ore working to 
keep it that way warmest greetings of the seoson and heartiest 
wishes for a prosperous and peaceful new year. 
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small — accurate— reliable — precise 
MICRO SWITCH Precision Switches 
meet a wide range of modern 
aircraft design requirements 

Ever-critical aircraft switch problems— weight . . . space . . . 
altitude . . . temperature . . . and many others . . . are continu- 
ally being met and solved by micro switch Field and Factory 
Engineering Service. 

Illustrated are but a few of the hundreds of precision switch 
types MICRO SWITCH has developed to meet the ever-widening 
range of aircraft design requirements. 

These many types— each developed to meet a specific need— 
simplify the selection of the proper switch to meet any design 
problem. The tremendous range of MICRO switch types, sizes, 
shapes, actuators and electrical and physical characteristics 
permits a quick solution to your specific problem. 


Send for these 
two new Catalogs 
on Aircraft Switches 



Catalog 77 covers the 
standard line of micro 
SWITCH enclosed switches 



Catalog 7S covers the 
standard line of basic 
switches for aircraft ap- 


II pays to briny your aircraft 
sirilch problems to Micno saiTCii. 
Call Ihe branch office nearest 
you tor expert Reid 


MICRO SWITCH 
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Washington Roundup 


'Window Dressing' for Sputnik 

Curieiit opinion of some knowledgeable militJiA- anti 
indiistti people involved in the missile program is that 
tlic situation is going to get worse before it gets better. 
"Window dressing" is tiie label most frcqiicntiv put on 
moves of tlic past few weeks intended to speed the pro- 
gram, break bottlenecks, get the IRBM.s rolling, ,'niosc 
attitudes were evident two or tliree weeh before Demo- 
cratic critics exploded last week with a charge that the 
Eisenhower Administration still feels no sense of utgenev- 
despite the success of Soviet Sputniks (sec page ?11. 

Major disap|)ointincnt to the Air I''orcc is William M. 
Hol.idav, Defense’s director of guided missiles, who still 
shows no signs of clarifying the program to put Jupiter 
and Thor into production. Cleat |)rogtam and clear 
decision-making arc in no greater supply than when 
Trevor Gardner quit as USAT Assistant Secretary for 
Research & Development. 

Overheard from a high-ranking ofRccr; "Tliis muddle 
is just as had as ever. I guess it won't luirt now. hut we 
vviil Slider for it in five years." 

Appearing before tlic Senate Picpatcdncss Subcom- 
mittee, Defense Secretary Neil II. McElroy agreed under 
repeated questioning that lloladav has only "coordinat- 
ing" and not “directing” authority and that tlic authority 
of Dr. James R. Killian, tlic President’s science adviser, 
is imlv advisoty. 

Interesting sidelight is that the man vvlio has won 
most respect from USAP and others for his objectivity 
and intellectual honesty Is an .Army officer; Brig. Gen. 
.A. W. Betts, Iloladay’s militarv- executive assistant. 

Pentagon Fears 

No one has mentioned it out loud, but one of the 
major tenors lurking in Pentagon corridors is tlie possi- 
bilitv that the Defense Department will lean to a Minis- 
try of Supply concept as practiced by the British. First 
step, some viary individuals feat, will be the choice of a 
single manager for now and advanced weapon systems 
even if it is onlv for development. 

On top of this. Defense Scactarv Neil II. McElroy 
savs tic would like to see more research and development 
funds for the Defense l^partmcnt itself along with mote 
fiexibilitv in the application of funds. U.S. military men 
arc convinced that the Britisli system, where a separate 
ministry jiicks nut the goods and hands it to the using 

Another major possibility is tliat McElroy will con- 
sider a revision of the roles and missions of five armed 
services. He told the Senate Preparedness Suhcommittcc 
tliat the Atmv wants to develop a 500-mi. version of its 
Redstone missile. I'onner Defense Secretary Charles E. 
Wilson a veat ago .shifted operational use of all land- 
based IRBhls to the Air Force and limited Annv to a 
200-mi, range for ballistic missiles. If Army is allowed 
to develop the longcr-range missile. McElroy said, the 
Joint Chiefs might then he asked to reconsider the range 
iimit. Amiv- is optimistic about this change as well as 
an increase in the weight limitations on its aircraft. 

Science Advisory Shift 

Science Advisory Committee is being transferred from 
the Office of Defense Mobilization to work directly with 
the M'hite House and James R. Killian. Jt.. President 


Eisenhower’s new special assisbint for science and teeh- 
nologv. Five new members also were added to the new 
committee, boosting the total memliersiiip to 19. New 
members are James H. Doolittle, cliairnian of the Na- 
tional Advisorv Ctnniiiittcc for Aeronautics; Dr. R. F. 
Baclier, California Institute of Tcchnologv; Dr. E, M. 
Purcell, Nobel Laureate, llanard University; Dr. Herbert 
York, Universitv of California, and Dr. George B- Kistia- 
kowsity, Ilarv;ird University. 

Military Pay Push 

The .Administration has finally decided to push vigor- 
ouslv the Cotdiner plan for an "incentive" type military 
pv system, but it faces strong opposition in the Con- 
gress. The plan, designed to reward skill and merit and 
liclp the militarv retain hard-to-train technicians, was 
worked out bv a Defense Department advisorv' committee 
licnded bv Ralph J. Cordiner, president of Ccneral Elec- 
tric Co, (AW Feb. -i, p. 37). 

Sen. John Stennis (D.-Miss.), chainnan of the Senate 
•Atmed Senices Subcommittee considering tlie proposal, 
declared: "I have never known one single proposal to 
liavc as much said about it witli as few supporting facts 
as tlicre is about the Cordiner report.” 

Noting that tlie Cordiner system has been represented 
as a mea.surc to give incentive pav raises to keep men in 
militar- service, Stennis said: “I have noted that the 
raises appiv to men alteadv retired." He complained that 
a questionnaire he sent to the Defense Department in 
Jidv to obtain "some proof" of the merits of tlic Cordiner 
plan has never been answered. 

Perennial Debate 

Perennial balk vvitliout any action over a site for a 
second airport to relieve W'ashineton’s overtaxed Na- 
tional Airport moved into the public hearing stage last 
week with Pa-sidcntial .Assistant Elwood Quesada pre- 
siding. Quesada. also chairman of the Airwav's Modern- 
ization Board, has until Jan. 1 5 to decide vvliich of four 
possible sites he will recommend to Congress as the 
iocntion of the proposed airport. 

Marvland is staunchly supporting Baltimore's Friend- 
ship Airport and has suggested the construction of a 
railroad spur line iictvvccn the field and Wasiiington. 
Viiginians arc vvidclv split over five location of an airport 
on the three remaining sites, ail of which are located on 
the Virginia side of tlic Potomac, ’live Washington 
Boiird of Trade is backing Burke, Va., as tiic most con- 
venient location, a stand also taken several years ago by 
airlines operating into the area. 

Industry Summons? 

Senate Preparedness Subcommittee may summon prime 
missile contractors to Washington to get their views on 
just liovv and why the U. S. fell behind the Soviqt Union 
in the tcclinological race and what should he done about 
it. Tlic subcommittee, lieadcd liy Sen. Lyndon Johnson 
(D.-Tex.). almadv lias heard from leading scientists and 
top Defense Department officials in its investigation of 
tlic U. S. defense effort- Final decision ns to vvlicthcr 
to ask the contractors to Washington will depend upon 
tilt results of ;i questionnaire file subcommittee is now 
circulating among the inanufactuaTS. 
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Army Partisans Rap Aircraft Industry 


Memorandum declares automobile industry fathered 
mass production and could best produce IRBMs. 


By Claude Witze 

Washington-VictOTious in theit long 
figlit to ha'c file iitscnal-clcvclopcd 
)ii|ntcr intermediate range ballistic 
missile ordered into production (see 
page 27). U. S. .^rmy partisans ate now 
])rtp.iiiii| to prose that the automobile 
industry is the true father of mass pro- 
duction methods used in the aircraft 
mdustrs and can out-produce the air- 
craft industry in missiles. 

In addition, there arc definite indi- 
cations that Army is determined to out- 
niancuvcr the Ait I'orec on other fronts, 
starting «ith the anti-missile missile 
and reaching into the area of space 
satellites, manned and unmanned. 

Some .^^ny spokesmen already are 
talking about an anti-satellite satellite. 
I'entatisely coded the Bnrto project, it 
would he capable of leasing its own 
orbit to destroy another satellite 
launched by an cnemv power. 

Rough outline of tlic ,^^m^ approach 
cm the subject of mass production is 
contained in an inter-office memoran- 
dum brought to the attention of 
.•\viATiON Week. The document iiidi- 
aites it seas prepared in Army’s Office 
of Public Information. 

■Modernization of aircraft construc- 
tion,” the memo s,iys. "was actually 
accomplished bs' the auto industry. 

■'The prime contractor for the 
Jnpitet is the Chrssler Coqs.. an auto- 
mobile indnstrv familiar with the 
problems of true mass production. It 
.ippcars reasonable . . . that if they were 
gisen a contract to mass produce 
lupitcr, thev ssoiild be able to introduce 
aiilo indiistrs- as opposed to airplane 
industrs methods of constriiction. 

"This should provide a cheaper end- 
product assailable at a greater rate than 
that which the aircraft industry can 
do." 

flic memorandum indicates that 
Maj. Gen. II. P. Storkc, chief of .-Mmy 
public information, has been "upset” 
m- news stories desaibing the USA!'' 
ueapons svstcni approach to IRBM 
design as applied to tlic Thor by 
Douglas Aircraft Cotp. 

Simultaneous development of a pro- 
duction line and support equipment so 
that the weapon can be quickly moved 
into production and reads' to use «hcn 
it is dclisered ha\e characterized the 
Dior under management of USAT's 
Ballistic Missile Division. Output, along 
with training and logistic support, can 
be expanded swiftiv with production 
under way (,\^\' Dee. 2. p. 26). 


The Army memo sav's Gen. Storkc 
is convinced newspaper and magazine 
stories on Thor's ptoducibihtv, grow- 
ing out of the five-vcar-old \\'capon 
Svstem Concept, have been "le-aked.” 
■fo offset their effect, the memo calls 
for data on "out most optimistic pro- 
duction schedule on Jupiter.” 

In addition, the Army author makes 
thc.ve observations: 

"1 would like— so that it can be on 
the 2:20 messenger run— a short piece 
or collection of ideas nhieli will de- 
velop the theme that mass production 
as used by the airplane industries is 
not svnonimoiis (sic) with the public 
concepfion of mass production. 

"The public, vvhen vmi say mass 

tern which begins with a piece of metal 
at one end and people standing around 
adding small parts— and tlic final result 
is that the finished job pops out at the 

"'niis is, in fact, not true, 

■'Mass production by the aircraft in- 
dustry is very similar to the so-called 
band production carried on at Red- 
stone. In other words, a portion of the 
missile is jiut on a dolly and the as- 
sembly is moved to other dollies at- 
tiiclicd to the missile frame. Tlictc is 
no conveyor svstem iind tlierc is no 
assembly lines.” 

Pliofographs of the Douglas Ilior 
assembly line arc in the Pentagon and 
arc being held from public rcfcise on 
orders ftom Donald A. Quarles. Deputy 
Secretary of Defense. 

The Aniiv memo calls for written 
matctiul emphasizing tlic claim that 
there is no assembly line in a modern 
aircraft factory. In addition, it calls 
for emphasis on the .-ktmv assertion 
that 'it took the automobile industry 



to introduce mass production into the 
Air I'otce.” 

The docunicnt adds that, “prior to 
the construction of the Willow Riin 
plant by Pord, and the Dodge Engine 
Plant in Chicago and the General 
Motors .Assembly Plant in Michigan, 
there was no such thing as mass pro- 
duction even as the airplane industrv' 
uses the term today.” 

.-kircraft industrv' spokesmen quickly 
pointed out thut major aircraft plants, 
including that of Douglas, do have 
moving lines similar to those in auto 
plants, lliis has been true since World 
War II and. during that war, produc- 
tion experts and engineers from air- 
craft companies were called in to liclp 
auto firms learn to build aircraft. 

'lliis was true in the ca.se of aircraft— 
Consolidated 'Vultcc and Douglas repre- 
seiitatives worked on the I'ord line at 
W'illow Run-and in the mamifacturc 
of aircraft engines by auto inaken- 'The 
l ord line for building aircraft engines 
during the war was established for I'otd 
by Pratt & Whitney. 

Actually, aircraft and automobile as- 
sembly methods arc similar with the 
major exception that the aircraft in- 
dustry works to much closer tolerances, 
assembly must be mote precise, and 
there must be provision for incorporat- 
ing design changes on the line, llic 
.-ktmy mciiici laid down precepts that 
have been tiiade evident as part of that 
service’s doctrine for several months. 

Most recent signs of tlic Army effort 
to preserve the concept of development 
by its .arsenals have been in connection 
with future work in the missile and 
satellite field. 

Defense Secretary Neil II. McElroy 
is expected to create a new top-level 
executive to take charge as a single man- 
ager of future vveapon developments 
I'irst project in tin's office will bo the 
anti-missile missile, a field in which 
botli .\rmy and USAE have projects, 

.^rllly partisans make no seaet of 
tbeir ambition to have Redstone Arsenal 
become a key contributor to projects 
carried out bv the new single managci, 
and there arc reports that thev’ expect 
to "get the nod" from McElroy’s ap- 
pointee. .'Ifter the anti-missile missile, 
the single manager will move into ether 
areas, including space satellites. 

.^tiny spokesmen re|)eatedly claim 
tliat tlieit Nike-Zeus, still in develop- 
ment, will be able to fully defend the 
U. S. against all enemy attack. 

USAF Chief of -Staff General 
Thomas D. Wliitc, on the other hand, 
savs the Air Eotce Wizard, is still a 
■’big prolilem, ” The ,\it l''orcc chief 
savs frankly tliere ate some tilings "we 
don’t quite know liovv to do.” 
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What U. S. Has Done Since Spntnik 


WasUiiigton-Sputiiik i, which publicly highlighted the 

two months ago. Follouiiig is a chionolnginl list of the steps 
announced bv the U. S. since then: 

• Navy tripln (uiidiiig fo: the Polaris fleet ballistic missile, 
awards Lockheed a S62.1 million contract to occeleiate develop- 
ment (AW Oct. 28, p. 50). 

• Project Farside. sponsored bv .\ir Force Office of Scicotific 
Rcsc.atch takes on new imporhiiicc after being threatened by 
lack of funds. At least one and probably two of the rockets 
arc believed to have reached the -f.OOO mi. target altitude 
(AW Oct. 23. p. 51). 

• Detense ScCTCtary Neil McElioy revokes two economy orders 
of his ptcdeccssot, Charles E. Wilson, restoring basic research 

an additional $400 million tu the military services-$500 million 
of this to USAF— for production and procurement (AW Nov. 4, 
p. 26; Nov. II, p. 32). 

• McElroy assures defense contractors Defense Department will 
|xiy its bills as they come due, canceling an earlier hin-now. 

lleiis n|Km''fhe aircraft industrv (AW Nov. 4, p. 26). 

• President Eisenhower names Dr. Janies Rhyne Killian, presi- 

ant for science and technology to oversee^ the u!s. science 
ptograni (AW Nov. 18. p. 28). 

• SecretuTY McElroy tells Amiy it can join in the satellite pro- 
three-stage research missile (AW Nov. 18. p. 27). 


liiissile missile will be the new cdfice's first project (AW Nov. 
25, p, 26). 

• US.AF Maj. Gen! Donald J. Kcirn is named single manager 
for nuclear aircraft and nuclear propelled missile programs by 
Defense Department and .Atomic Energy Commission (AW 
Nov. 25. p. 28). 

a Both US.AF Dior and Amiy Jupiter intermediate range ballLv 
tic missiles are ordered into production by Secrctarv McElrov. 
who says an IRBM operational capabilitv can be achieved in 
the United Kingdom bv the cud of 1958 (AW Dee. 2, 

p. 26). 

• Senate Preparedness Snbconimittec headed by majority 
leader Lyndou Johnson (D.-To.) begins investigation of U. S. 
defense cITort with emphasis upon .America’s lag In the ballistic 
missile field (AAV Dec. 2, p- 31). 

Other eoiigresslonai committees are making preliminary stud- 

• President Eisciiliow^ct orders Science Advisorv Committee 
tiansicrred from the Office of Defense MobIlizaKoii to tlic 
AA’hite House, adds five new mcmbcis to the committee. 

• .Ait Force transfers the 1st Missile Division to the Strategic 
Air Command from ARDC’s Ballistic Missile Division, traiisfets 
the responsibilltv for the initial operational capabilitv phase 
of both the ICBM and IRBM to S.AC aud otden that resources 
of San Bernardino. Calif.. Air Materiel Area be used to support 
this effort. 


New Funds Needed for IRBM Production 


Washington— .An emergency or sup- 
plcniciilal appropriation of about SlOO 
million is needed in this fiscal year to 
begin production of both the Army 
Jupiter and USAK-Douflas 'Dior inter- 
mediate range ballistic missiles. 

A week after the go-ahead for pro- 
duction of botli weapons was issued 
bv Defense Sccrct.irv Neil II. McMltoy 
(Aw Dee. 2. p. 26). 'an Aviat!On WTkk 
survey of the IRBM situation disclosed 
these facts: 

• Production rate has been fixed with 
the clear intention of keeping the two 
programs parallel. It was reliably re- 
ported tliat tlic goal for the end of 
calendar 1958 is five Jupiters and six 
Iliors pet riicmtli. 

• There still is no clcat-cnt program 
for control of the production program 
and no directives detailing bow and 
by whom certain decisions will be made. 
Each service assumes it will continue 
work on its own version of the IRBM, 
althoufli AA'illiani M. Holadav, Defense 
Department director of guided missiles, 
has not made it clear Irovv he will op- 
erate in the effort to deliver interme- 
diate range Kailistic missiles to Great 
Britain by the end of 1958. 

• Facilities now available at Douglas 


.Aircraft Co. arc not going to be used 
to full Ciipacity. Tlie contractor will 
produce at the rate set by Holaday but 
is capable of produciiii at a much 
faster rate without reiving on a second 
source (AW' Dec. 2, p. 26). 

• Cost estimates per missile vary widely, 
l-'igutos suggested by one Pentagon ex- 
pert indicate that the cost of a single 
Ihot will be about S800.000. that of 
a Jupiter nearer to SI. 8 million. Diis 
means that, for the price of six Thors 
and six Jupiters, the Defense Dopatt- 
incnt could buy 18 Thors if a single 
item vvete in production. 

• No contract has been awarded for 
the Jupiter. Annv spokesmen assume 
Chrysler Corp. will make the missile 
at its plant in Detroit where the line 
for the Redstone missile is now oper- 
ating. The company was reportedly 
confident that a production rate of five 
a month can be reached in 12 to 18 
months. 

• In contrast to otlicr estimates. .-Atmv 
spokesmen sav Jupiter will be cheaper 
than Dior, '(’hey argue that much of 
the development cost was absorbed in 
the Redstone missile project, that the 
final Jupiter will require less modifica- 
tion than the USAI'' coimtcqsart and 


that the .Army is more experienced in 
dealing with missile cost estimates. 

It was clear ftom talking to military 
missile experts tliat the Defense De- 
partment decision to make botli mis- 
siles was largely based on interservice 
political considerations and that it is not 
going to placate the rival camps. 

In fact, there is a strong possibility 
it will foster further competition among 
the seniccs. 

US.AK Chief of Staff Thomas D. 
White has said his branch of the armed 
forces has no time for bickering. Mc,m- 
while. there is strong evidence that the 
Army has won support at high levels 
in the Defense Departnrent. 

One example is the fact that there 
arc photographs available of the Doug- 
las Thor production line in operation 
and they nave been seen hv properlv- 
clcated militarv and civilian officials. 
They liave not been released for outside 
publication on direct orders from Don- 
ald A. Quarles. Deputv Secrctarv of 
Defense and former Secrctarv of the 
Air Force. 

riie sftitus of Jupiter has risen sharph 
since the time Charles E. Wilson, 
McEltoy’s predecessor, called a halt to 
.Amiy funding for the project and in- 
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USAF Stakes Spacecraft Claim 


elicited tliat dc' clopincnt would be con- 
tinued onlv as a "backup for the Air 
I 'orce's Tlior. 

Holaday was reported to bo "deter- 
mined'’ tliat Jupiter be produced despite 
arguments on cost, speed of early 
pioduction cipabilih' and the problems 
of separate training and ground equip- 
iiicnt needed for each of the wcipons. 

Some of tile equipment is common 
to both siatcms, particularly in the area 
of fuels. Both missiles use a North 
•Americm Rockctdvnc engine. On the 
other hand, there arc a large number 
of test and ground equipment items 
that are peculiar to each missile, par- 
tieulatlv among tlic "big pieces" used 
for ground handling, logistics, etc. 

Oicnill. the cost of providing initial 
equipment of an intermediate range 
ballistic missile squadron in USAh' will 
ix; about as high as that of a modern 
jet interceptor or bomber squadron. 
\\'hiic the unit cost of the missile is 
considerablv lower than tliat of the 
manned aircraft, support equipment 
charges ate steep. It is impossible to 
use existing bases, fuel tanks, bangais 
and other items built for conventional 
airplane operations. 

I'or the Thor, the Air Force has been 
working since tlic start of development 
on such key matters as logistic support 
(.\\\’ .Aug. 26, p. 26). Top responsi- 
bility lias been given to industry. Con- 
trol of tlic program for the IRBMs has 
Iwn given to the San Bernardino, 
Calif., depot of the .Air Materiel Com- 

Under constniction at San Bernardino 
I. a new electronic data processing cen- 
ter which will be connected by high- 
speed communications with all other 
.AMC installations, industrial suppliers 
and the launching sites, llic system 
will be in operation by mid-1958. 

US.AF also has been modifying Doug- 
las C-153 transports as deliver;' vehicles 
for the Atlas and Titan intercontinental 
ballistic missiles. 

Brig. Gen. B. I. Funk, AMC ballis- 
tic missile manager, is in charge of con- 
tracts for the .Air Force on the Thor 
IRBM project. 

New Grumman Contracts 
Exceed $86 Million 

Naw awarded Grumman Aircraft 
Fnginceting Corp. two follow-on con- 
tracts for undisclosed numbers of WF-2 
Tracer and F9F-8T Cougars totalling 
mote than S86 million last week. Award 
for the Tracer twin-engine radar-warn- 
ing plane totaled over S-16 millinn and 
extends production on the \V 1 into 
I960; that for the Cougar totaled about 
8-10 million and extends F^F-bT out- 
put into 1959. 

New contracts would not necessitate 
iiicrcxise of jiresciit work force, Grum- 


Washington— Along with the assign- 
ment of its first ballistic missile responsi- 
bility to the Strategic .Air Command, 
USAF also served notice that it consid- 
ers the move part of an evolution to 
manned aircraft, missiles and spacecraft 
as a single iiistriimcnt for perharniance 
of its mission, 

Gen. Thomas D. White. USAF eliicf 
of staff, shifted the 1st Missile Division 
to S.AC from the Ballistic Missile Divi- 
sion of the .Ait Rcsciirch and Deveiop- 
iiient Command. M'ith it. SAC was 
given Tcsponsihilitv for initial opera- 
tional apability of both the intercon- 
tinental and intermediate range ballistic 
missile programs. 

Flexibility Essential 
Acting within 48 hours of a Defense 
Department deci.sioii to start produc- 
tion of both the US.AI' Thor and Amiv 
Jupiter (AW Dec. 2, p. 26), Gcii. 
W'hitc emphasized these points about 
(he use of ballistic missiles: 

• Inflexibility will be an inherent char- 
acteristic of the weapons, making it 
mandator;' for US.AI'' to have alternate 
delivery systems operational at all times. 

manned and can operate in the afmos- 

C :te or bevond it. US.AF' will u.sc the 
t tool for the job. 

• USAF looks upon all three systems- 
airplaiics, missiles and space ships— as 
“compatible and coniplimcntaty" and 
parts of a ''functionally complete svs- 

Both the Army ami Navy can use 
missiles to petfotm their missions. Gen. 
Wliitc saici, but only US.AI'’ can wed 


them both to planes and to spacecraft. 

Factors limiting the use of ICBMs. 
Gen. White told the National Press 
Club, include the requirement for pre- 
cise data on the location of the target 
and its relation geographically to the 

In addition, he said, tlictc is tlie in- 
ability to recall an intercontinental bal- 
listic missile or divert it to another 
target once it is launched. 

For this reason, he said, the Strategic 
Ait Command must be able to realign 
its attack when target values or the en- 
emy’s defense call for a cliangc in 
tactics oc strat^y. 

Gen. Wliite’s shift of the 1st Mis- 
sile IDivision to S.AC. the using com- 
mand, will clear some roadblocks for 
both prime and sub-system contractors 
involved in missile system provisioning. 
'Ilie contractors in tlie past have licen 
mote or less forbidden to communiratc 
with SAC except througli Ait Rescarcli 
and Development Command. 
Operational Capability 

I'hc move is expected to speed devcl- 
iipmcnt of operational capability, al- 
though tlie 1st Missile Division already 
lias been organized for training at 
Cooke A1'‘B, Lompoc, Calif. 

Gen. White also confirmed that the 
San Bernardino. Calif. Air Materiel 
Area will provide logistic support for 
the ballistic mis-sile operations. (.AAA' 
Aug. 19. p. 26), In US.AF tenninology. 
this means the San Bernardino -AM.A is 
appointed weapon system Support 
Manager (AA'SSM) for all ballistic mis- 
siles. It will control the flow of spares 
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USAF Full Pressure Space Suit 
Is Light, Permits Free Movement 


and maintenance facilities with the ex- 
ception of power plants and vvarlitads. 

Otlicr points made by Gen. Whiter 

• USAF is detcmiiiicd to improve its 
xvaming and control system to facilitate 
defense against enemy missile attack. 

• Least fcirable air defense, a "last 
ditcli” effort, is to fight tlic encmv after 
lie gets over the target area. 'I’hc Ait 
Force aim is to keep the enemy from 
getting off tlic ground. 

• USAF is determined to win the capa- 
bility to control spiicc, because it will 
result in control of the Earth’s surface. 

• Gen. White docs not concede that 
Russia can dcsttoi' SAC bases in Euro[>e 
with its IRBM. ' 

• Anti-missile missile problems call for 
a major technological effort and there 
arc sonic things "we don't quite know 
how to do." 

Ramo- Wooldridge Lab 
Separates Fuiu tions 

Los Angeles— Recent action of Ramo- 
AA’ooldridgc Corp. in setting up new 
Space Technology Laboratories (AW 
Dec. 2, p. 25) is an organizational 
cliangc intended to separate further the 
company's Air Force ballistic missile 
svstems engineering functions from its 
growing defense and industrial electron- 
ics activities, according to Dr. Dean 
AA’ooldridgc. company president. 

Space Technology Laboratories will 
devote their full efforts to USAF ballis- 
tic missile program technical guidance, 
a responsibility previously assigned to 
Ramo-AA'ooldridgc’s guided missile re- 
search division. Dr. Simon Riimo, who 
has devoted the majority of liis time to 
the ballistic missile program, relin- 
quishes his duties 3$ executive vice ptesi- 
doiit and secretary of the patent cor- 
poration to become president of the 
new laboratories. Dr. Louis G. Dunn 
moves over to the new division to be- 

eral manager, while ir. Ruben" F. Mct- 
tlcr becomes vice president and assistant 
general manager. 

New lalioratorics will have their own 
administrative and technical suppotting 
facilities, instead of sliating them with 
the parent company as in the past, Dr. 
AA'ooldridge s.iys. Company personnel 
{itcviously assigned to the OSAF ballis- 
tic missife program will be transfcned 
to the new division. 

Contrary to industry speculation, the 
ncwlv created division docs not alter 
announced Ramo-AA^ooldridgc policy 
not to seek missile prime contracts. Dr. 
Wooldridge savs. Nor does it alter basic 
ground rules established when tlic com- 
pany took over ballistic missile techni- 
cal guidance responsibilities which ex- 
clude tlic firm from manufacturing 
systems or equipment for any of the 
USAF ballistic missiles. 


Washington— Brcikthrough in pres- 
sure suit development has for the first 
time given USAF a practical full pres- 
sure suit capable of protecting man in 
both high altitude and space flight. 
One version will be worn by Scott 
Crossficld for liis fliglits in the X-15 
locket research aircraft. 

Brcaktlirougli is successful develop- 
ment by David Clark Co. of AA'crccster, 
Mass, and Ait Research and Develop- 
ment Command of a "slip-knit" nylon 
fabric which forms a pressure "cipsule" 
but still allows the pilot great freedom 
of movement and relative comfort. 

Cost of this portion of a 10-year 
US.AF-Navv pressure suit program is 
S200.000 to S250.000. AVork on tliis 
version has been under way for about 
21 years and tlic X-15 suit is one of 
four similar prototypes. 

Suit can be donned by the pilot him- 
self in 12 minutes. He needs help with 
liis lielmct but the goal for operational 
models is faster donning time plus a 
lielmet that can be liandled liy one 

Five-lavor suit wtiglis about 13 lb. 
and a new back pack containing emer- 
gency oxygen and pressure system 
vvciglis approximately 11 lb. Brig. Gen. 
Don Kiickinger, director of human fac- 
tors at the ARDC headquarters, called 
both the suit and the pack "important, 
major breakthroughs" in suit develop- 



weighed closet to 100 lb. and have con- 
tained as many as nine metal slip-rings 
at body joints to allow limited freedom 
of movement. New suit incorporates 
only one slip-ring between tlic top of 
tlie suit and the lielinct, Tliis is the 
suit's only point of mctal-to-mctal con- 
tact. 

Suit lias been given blast pressure 
and impact force tests on rocket sleds 
and has been altitude tested to 175.000 
ft., the upper limit of AVriglit Air De- 
velopment Center's chamber. Heat 
tests have been run to 170F and wind 
tunnel tests have been made up to 650 
kt. at sea level pressure. 

Five layers are lightweight long un- 
derwear to insulate against extreme 
cold; ventilating garment tlirough 
which air is pumped to cool the pilot; 
anti-gravitv suit; the shp-knit or "fish- 
net" garment together with the pressure 
container, which is impervious nvlon, 
and an aluminized outer garment to 
protect the fishnet ag'ainst snagging and 
piotcct from heat. 

Equivalent pressure inside the suit 
is 25,000 ft. Crossficld will fly the 
US.AF-North American Aviation, Inc., 


research plane at speeds in the Mach 
5-7 range and at altitudes to or above 
250,000 ft. 

Cen. Flickingcr said that the suits 
in the group now nearing completion 
of development, including tlie X-1 5 
suit itself, arc fully capable of use in 
space Bight. 



SCOTT CROSSEtELD, NAA pilot who will 
fly the X-IS, models USAF’s ucw lighl- 

iiyloii fabric allowed development bteal- 
through. 
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American Rocket Society Meeting: 


U. S. Scientists Fear Makeshifts in Spaee 


New York— Feeiing that U. S. may 
jeopardize its future by attempting to 
match Russian spaee achioements over 
the next three years with makesitift 
measures dominated the American 
Rocket Society’s 12th annua! meeting 
here last week. Only a long range, com- 
ptchcnsi'c program will meet the con- 
tinuing cliallcngc of space, delegates 
felt. 

American Rocket Society has farm- 
ally proposed to tlic \\'liitc House a 
national space flight program encom- 
passing scientific, psvchological and 
economic implications, and has pro- 


posed creation of an independent 
agency to handle all except the mihtarv 
aspects. 

The American Rocket Society pro- 
posal, written before Sputnik I was 
launched, is intended as a mature analy- 
sis of the scope of effort necessary to 
insure orcntiial leadership in the con- 
quest of space. 

Society's Fear 

Broadest implication of the proposal 
is that its authors, svho represent a 
wide range of weapons development 


vet appreciate the present situation or 
recognize the threats and promises of 
the future. 

Of more direct and practical con- 
cern to society members was the fear 
that their next few years might be spent 
in hammering together stop-gap vehicles 
aimed at duplicating immediate Russian 
acliievemcnfs rather than working on 
projects with more military and civilian 
potential. 

Ilresc policy themes completely over- 
shadovvctl p.inel meetings and indiv idua! 
papers covering technical aspects of 
space flight tliat would have been of 
much greater interest four months ago. 

Copies were sent to the White House 
eight weeks ago with a covering IvttCT 
from Cmdr. Robert C. Truax, outgoing 
president of the soeietv and deputy 
director of US.M''s Ballistic Missile 
Division in charge Pied Piper recon- 
naissance satellite (AW Oct. M. p. 26). 

Copies also went to Dr. James R. Kil- 
lian, )r., President Eisenhower's scienre 
adviser; the President's Scientific Ad- 
visory Committee; National Security 
Council; State and Defense Dep.irl- 
ments; Central Intelligence Agenev; Na- 
tional Science l''oundation: Senate 

Preparedness Investigating Subcom- 
mittee. and a half dozen other govern- 
ment agencies or officials. 

Commander Truax said no official 
reaction to tire American Rocket 
Society proposal has been expressed yet, 
but unofficially the Society has had in- 
dications that kVashington considers its 
plan "bv far the most complete, com- 
prclicnsive and well-founded" that has 
been offered so far. 

Most otliers have been for individual 
projects or scries of projects. 
Considered Conserralive 

The Socictv's plan, calling for 
manned satellites and instrumented 
flight as far out as Venus and Mars over 
2 20-to-25 VT. period, is considered even 
by some of its autliors to be conserva- 
tive in the light of present capabilities 
and what Krafft Ehricke called a number 
of closc-at-hand breakthroughs in perti- 
nent tccluiical areas. Ehricke is chief of 
pteliininarv design for Convait’s .Astro- 
nautics Division and chairman of the 
Society's Space Flight Technical Com- 
mittee. vvliieh wrote tlic proposal. 

Other committee members are Karel 
f. Bossart. Convait Astronautics; George 
II. Clement, Rand Corp-; Maj. George 
D. Colchagoff. headquarters. .Air Re- 
search and Development Conunaiid; 
Col. William O. Davis. Wright Air 
Dev elo|)incnt Center. ARDC; h'rcdcrick 
C- Durant. .Avco Manufacturing 
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Corp.; Andrew G. llalcv, Washington 
attorney; Ricliatd W. fottet. General 
Electric Co.; Darrell C. Romick. Good- 
year Aircraft Corp.; Milton W. Rosen, 
Project Vanguard technical director, 
Naval Research Laboratory; Alexander 
Satin, Locklieed Aircraft Coro.; S. Fred 
Singer. University of Maryland; Kurt 
R. Stchling, Project Vanguard pro- 
pulsion cliicf, Naval Research Labor- 
atory; Hubertus Strugbold, Randolpli 
,AFfi; and Wernhet von Braun, .Army 
Ballistic Missile Agency. 

'Ilicte were indications tliat Atomic 
Energy Commission’s interest in nuclear 
rockets and ramjets (AW Aug. 19, p- 
27) is for space flight application ratlicr 
than fligivt within the atmosphere. 
Both Rocketdyiie Division of North 
American Aviation, Inc., and Lockheed 
Aircraft Corp. arc known to be involved 
in nuclear rocket work. 

Single Manager Scored 

Society officials privately expressed 
skepticism over the Defense Depart- 
ment's new office of single manager for 
anti-missile work and space flight pro- 

In his letter to the President. Cmdr. 
Truax said a national program and an 
independent agency would "insure the 
eventual superioritv of tlic U. S. in the 
new field. Out society feels that any 
lcs,s forthright action will not be ad- 
equate to overtake tlic Russian lead." 

Truax also said the .American Rocket 
Society has set up a file of 700 names 
of ‘‘top people in the business who liave 
volunteered to work free of charge on 
problems we might assign out" until an 
agenev is crcatecT He said the American 
Rocket Soeietv plan can be carried out 
without interfering in any way with 
military operations, chiefly through the 
kind of cooperation with the services 
and independent status that Atomic 
Energy Commission and National Ad- 
visory Committee for Aeronautics cm- 
ploy. 

The agency would be called some- 
thing like Astronautical Research and 
Development Agency (ARDA), with 
cognizance over all except strictly mil- 
itary projeets- 

.Astronaiitical Research and Develop- 
ment Agency would sene basically as 
a management organization and con- 
tract to industry as much as possible. 
It would develop equipment, conduct 
explorations and evaluate information. 
Wliere necessary it miglit mainhiin 
small research laboratories. 

Agency Makeup 

'ITiis agenev would include representa- 
tives from file general public and the 
scientific community, and from Defense, 
State and Commerce Departments and 
tlic Central Intelligence Agenev, 

.American Rocket Society also pro- 
posed a conservative 25-vt. space pto- 
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bing plan including, in this order, satel- 
lites of up to a ton: instrumented rockets 
to explore moon-earth space and the 
moon; instrumented artificial comets to 
explore as fat as Venus and Mars; 
manned hypersonic gliders; small in- 
habitable satellites for 4 to 10 persons, 
and manned lunar operations, including 
landing on tlie moon. 


AA'ashington — Democratic congres- 
sional Icatlets last wxxk attacked the 
public assurances of confidence and tlic 
mild reactions of tlic Eisenhower Ad- 
ministration in facing up to Russia’s 
satellite-missile aecomplisfiments. They 
will become even more vocal in the 
months ahead when Congress tecon- 

Aftcr a bipartisan White House 
session of 51 liemocratic and Republi- 
can congressional leaders on legislative 
needs last week. Sen. Lvndon Johnson 
(D.-Tex.), Senate majority leader, com- 
mented; "They need a greater dose of 
urgency.” 

'Che chairman of the House Appro- 
priations Committee, Rep. Clarence 
Cannon (D-Mo.), complained: "The 
danger confronting the U. S. and the 
disastrous defeat suffered (Russian 
satellite launchings) were mentioned 
only incidentallv" at the conference. 
Defense Expenditures 

The administration did propose to 
the congressional leaders that Fiscal 
1959 defense expenditures be S40 bil- 
lion, S2 billion over the "firm” $58 
billion expenditure ceiling otiginallv set 
for Fiscal 1958- 

Actually, new spending under this 
plan would be slight. Defense expendi- 
tures during the first four months of 
Fiscal 1958 were $15 billion, a rate 
of $59 billion for the year. 

ibe White House session followed 
assurances on U. S. defense strength by 
Deputy Secretary of Defense Donald 



Tilt first three steps could be ac- 
complished bv 1970 and the last three 
by 1985. 

Predictions were based on present 
state of the art in missilery, communi- 
cations. etc. 

Most proposals put forward since 
Oct. 4 telescope this timetable to as 
little as 10 years. 


A. Quarles in testimony before the 
Senate Preparedness Investigating Sub- 
committee headed by Johnson, He told 
the subcommittee; 

"Taking tlic missile program as a 
whole and comparing their (Russian) 
program vvitli our own, I estimate that 
as of today our program is alicad." 
Quarles Confident 

Cautioning that "we might be in 
danger of creating a world impression 
that our weak points are weaker than 
they actually are," Quarles added; 

• Long-range missile program. "As of 
this time, our program either is on 
a par with theirs or the differences are 
such that, viewed by and large and 
taking everytliing into account, one 
would find it very hard to say which 
program is ahead." Me said the cliiefs 
of staff of the three sendees would 
concur in his statement. 

• Electronics. “We are ahead of Rus- 
sia today in military electronics, taking 

• Rocket engines. "Thev have one that 
i.v more powerful as an individual en- 
gine than any we have . . . (but) one 
would be even there cautious about 
the statement that they were aliead 
of us in rocket engines." 

• Jet engines. "Inev have individual 
jet engines that have greater thrust 
. . - (but this) does not by any means 
speak for the overall quality.” 
Johnson's Reaction 

Johnson, perturbed at Quarles’ com- 
placency, retorted: 

"Tlie net of it is tliat the American 
people can have adequate defense and 
cat their cake too— and even have 
whipped cream on it." 

Quarles reported that, except for 
missiles programs, there has b«n no 
change ordered in the tempo of pro- 
duction of anv otliet military items. 

Quarles said that, witli tlic benefit 
of hindsight, the satellite development 
program should have been given to 
the Army’s Redstone Arsenal in 1955, 
rather than to the Navy. At the time, 
he concurred in placing it with Navy. 
Had the program been given to Army, 
Quarles said, “very possibly" the U.S. 
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Democratic Leaders Attack 
Administration Sputnik Reaction 



would have launclicd a satellite months 
ahead of Russia's Oct. 4 Sputnik 1. 

Preceding Quarles iii testimony be- 
fore the siibcomuiittce, Secretary of 
Defense N'eil II. McEltov, in addition 
to announcing the decision to produce 
both Army's )upitcr and USAF's Thor 
missiles (AW Dec. 2 . p. 26). said he bc- 
liescs these things should be done; 

• Strengthen retaliatory forces by in- 
creasing the speed of response for 
Strategic Ait Command and Nas’v car- 
rier planes and through further dis- 
persal of SAC. 

• "Invest in improved detection devices 
for new tvpes of sscapons about to 
face us some months down the toad." 

• “More forward rapidlv” on anti- 
mi.ssile missiles. 

satellite fields, whicb we have been ex- 
ploring and some of which seem to base 
\et> definite and specific interest for the 
country." 

• S|>eed dcplosnicnt of ballistic missiles, 
including Navy's ship and submarine 
based Polaris. I'his deplov'mcnt is 

'urgently important now," he said. 

• "Slove right along in the testing pro- 
gram" for Convair's Atlas interconti- 
nental ballistic missile and continue to 
push Martin’s Titan ICBM. 

• "Pursue the subject of improving 
capability of our ground forces." the 
.•\rmy and the Marine Corps. 

• Continue rcseaicii and dcvelopnient 
on advanced weapons. 

At the snbconimittcc’s request, 
McElroy said he will study: 

• Incentives and [iciialties for contrac- 
tors, especially in the missile field, 
Mclilroy testified that this problem is 
under continual study by experts, and 
so far no better contracting svstem has 
been devised. 

• Testimom of Dr. John P, Hagen, di- 
rector of Project Vanguard. tTiat he 
formally requested higher priority for 
the satellite work in 1955 but got no 
action on it. McKIrov said he vv-as told 
the request never reached the Defense 

AIA Gels Budget Cut; 
Dues Structure Altered 

Phoenix, Aria.— Aircraft Industries 
•Assn.’s board of governors has slashed 
approximatelv 5200,000 from the asso- 
ciation’s proposed 195S budget, cutting 
the total figure to about SI. 5 million. 
•At the same time, the hoard lowered 
the maximum dues charged to its 
largest members and boosted minimum 
dues charged to smaller firms. 

The iiiaxinuim annual dues were 
lowered bv the board from the prev ious 
S105.000'to a top of 575,000; mini- 
iimm dues were raised from a low of 
5500 to 51,500. After learning of the 
boost in minimum dues, representa- 


Flving Atar Launcher? 

Flying intetmedjate range ballistic 

natc the tactical disadvantage of using 
relatively vulnerable fixed launching sites. 
Prof, von Kamian’s suggestions were 
made to Snecina. the French aircraft 
firm. He believes that Sneema's Rving 

powcrplant, airborne lannching s-chiele 
for a large solid propellant rocket with 
IRBM range. 


tives of several smaller firms at the 
board's meeting here said thev would 
recommend that their companies re- 
sign from .AI.A rather tlnm pay the 

-An AIA spokesman said the change 
in the dues structure was decided upon 
because it was felt the larger firms were 
paying a disproportionate share of the 
association’s budget. 

Most of the 5200,000 budget cut 
will be felt by AI.A's public relations 
activities, which arc operated for the 


By David A. Anderton 

Geneva— Swiss government has ap- 
proved in principle the purchase of 100 
Swiss-designed and built FFA P. 16 
ground-support fighters as the second 
step in re-eqmpping the Flugwaffe. 

I'irst step was the purchase request 
for 100 Hawker Hunters (.AW Nov. 
25, p. 27) for ground support. Total 
funding to be approved for that pur- 
chase is about S7-I million, including 
spares and engines. .Amount of the 
P. 16 order has not been disclosed. 

(•'inal approval for both orders is cx- 
iHcted at the end of this month's ses- 
sion of the Swiss Parliament. 

Many airmen here believe the Swiss 
still need a third type of fighter to pro- 
vide top cover for the Hunters and P. 
1 6s when tbev perfonn their ground- 
attack missions. 

Neither of those airplanes has a rate 
of climb that can qualify them as con- 
temporary interceptors fora country the 
size of Switzerland. F'or that reason. 
I'rcncli and .American sales teams arc 
continuing tlieir efforts to sell the Swiss 
a supersonic intcrccptor. 

O^ervers licrc sec tlic P. 16 order 
as a quick action to stifle protests of the 
Swiss aircraft builders and tlicir asso- 
ciated industrial complex to the outside 
purchase of Hunters. Less than one 
year ago an order for -fO French-built 
bassiiult Mvstcre -Is was in the process 


association bv Hill d- Knovvlton in 
Washington. Some staff reduction and 
a curlailincnt in public relations ac- 
tivity will be compfetc bv /aniiarv. 

Board members also arc considering 
a change in the association's name that 
would make reference to both aircraft 
and missiles. .A total of 27 prime mis- 
sile contractors ate .AIA members- 

In other action, George M. Bunker, 
president and board chairman of the 
Martin Co.. Baltimore, was elected 
cliairman of the .AIA board of gov- 
ernors for 195S. 

Bunker will be the first .AIA chair- 
man to serve for a full year, all bis 
predecessors having been elected for 
six-month terms. He replaces Ak'hiticv 
C. Collins, president of Northrop .Air- 
craft Inc., Hawthorne, Calif. 

-AIA’s governors also rc-clectcd De- 
Witt C. Ramsey, vice chairman; Orvnl 
R. Cook, president; Lcland D- Webb, 
vice president and Western Region 
manager, and Harrison Brand, Jt.. 
scCTctary-traisurer. 

C. J. McCarthy, chairman of Chance 
A'ought Aircraft Inc., Dallas, was 
elected to a vice presidency. 


of being approved when it w-js suddenly 
rejected in favor of voting an additional 
SIO million to the development of the 
P- 16. 

So far the P. 16 program has ac- 
counted for about 515 million, spent 
on the design, development and con- 
struction of six protoh'pes. Onlv two 
of these airplanes are now flying, three 
ate still under construction and one vv-ax 
tost with its pilot on a test fliglit. 

Some Swiss sources report that this 
country is not equipped to turn out the 
P. 16 or any other new airplane at a 
leasonablc cost. Thev sav that no other 
country of the size and rcsonrees of 
Switzerland has even tried to develop a 
postw-ar air ann of its own, but has in- 
stead turned to foreign purchase. 

Thev point out that the "buv-Swiss" 
adv ocates of the P. 16 seem to overlook 
the fact that the airplane is powered 
by a British engine, the Armstrong-Sid- 
deley Sapphire. Necessarily, a major 
portion of the funds voted for the P. 16 
would therefore go out of the country. 

Final flight trials of the handful of 
contenders for the Swiss order narrowed 
the choice down to the Hunter and the 
P. 16. Both these airplanes were tested 
bv a group of six Swiss pilots on com- 
parative missions, llicy were demon- 
strated in armament fircouts to a mili- 
tary committee of the federal govern- 
ment. Their mission capabilities were 
compared to the performance of the dc 


Swiss Government Initiates Order 
For 100 Home-Bnilt P. 16 Fighters 
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Havilland Venom figliter-hoiiiheis now- 
arming part of the Swiss l-'Ingwaffc. 

Swiss sav the P, 16 carries heavier 
aimament and has about 50% more 
fuel capacity than the Hunter. In ad- 
dition, the plane has a slower apprcuch 
and landing speed, lire P, 1(5 is also 
called a more stable guii platform. 

Bill with all tliesc cited advantages, 
tlic P. 16 costs mucli more than the 
Hunter, and will not be available at the 
Siinic time, llie realistic view is that 
the P. 16 will be some months behind. 

Swiss commissions liavc bex-n con- 
sidering tlicsc purchases for montlis 
and liavc made window-shopping tours 
of other countries looking at fiircign air- 

C lanes. Tlicv showed intea-sl in several 
I. S, fighters, which might have been 
available at the right pria- to the Sw iss. 
But NATO countries have first call on 
nrilitan- aircraft exports from the U.S., 
and the Swiss saw no point in further 

Delays in the decision-making ma- 
chinery here have already cost the Swiss 
about one vear in delivery times. Had 
thev selected the Hunters earlier this 
vear, when the issue was first raised, 
tlicv wimld have liad production-line 
priority of position over the Indian 


Chance Vouglit Wins 
USAF Alloys Contract 

Dallas-Cliancc Vonght Aircraft Inc. 
has won a Sl.095.S5-t .Air Fora- con- 
tract calling for development of tech- 
niques for casting high strength steel 
allovs needed for aircraft in speed ranges 
above Mach 2. 

Contract awarded by -Air Materiel 
Command makes Clianec Vonght the 
ptinic contractor in a hvo-ycar program. 
Ciimpanv will clionsc three foundries 
to share development work, and find- 
ings will be available to all foundries 
inakiii| castings for military aircraft- 

After three foundries have been 
chosen to do the actual dcvcl^mcnt 
work on parts designed by Chance 
A'ought, the program will move into a 
laboratory test phase. Here, tests will 
be made to select steel allovs that can be 
stressed to 180,000-220,000 lb. pet sq. 
m., and methods developed to make 
them castable. Ultimate goal of the 
program is to produce usable castings 
that can develop tensile strength of 
260,000-500.000 psi. 

.Actual parts will then be xlesigned 
bv Clianec Vought to be cast by the 
three foundries selected. 'Die program 
will move on with the trial production 
of a contoured part in larger lots to de- 
termine whether it can be produced in 
quantity, and final phase will be pilot 
production of selected castings in quan- 
tities large enough to establish con- 
sistent results. 
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Jet Tankers Add Margin in Speed Dash 


By Erxvnn J. Biilban 

New York— Air ['orcc’s impro\-cd air- 
to-air refueling capabilitv pro'ided by 
Its new jet-powered Boeing KC-135A 
Stratotankers was demonstrated in re- 
cent cross-country speed dashes by four 
l acticai Air Command Rb-lOlC Voo- 
doos. wliicli took three records away 
from Navv in a single day. 

Pilots from the 17th and IStb Tac- 
tical Reconnaissance Squadrons. ^63rd 
Tactical Reconnaissance Wing. Shaw 
.Vh'B, N. C„ broke prmious Na\-y 
marks by these approximate margins: 
west to cast the)’ lopped some 20 min. 


from record set last summer by hfaj. 
John Glenn. Jr., in a Chance Vouglit 
I'SIT-IP Crusader; on the cast to west 
and roundtrip portions of their flights 
they chopped two hours and threc 
hours, rcspectivelv from previous inark 
set by a tnin-jet Dougfas A3D Sky- 
warrior attack bomber. 

Maximum Afterburner 
Like Maj. Glenn, the Voodoo pilots 
made maximum use of afterburners on 
their P&W j;7-P-13-equipped Voo- 
doos; one pilot told Aviation Werk 
that at times he exceeded 1,100 mph.. 
but added that this was not "nearly" 


the maximum .sjsecd of tlic airplane. 

-\ir-t(Kiir refuelings presented no 
problem, he noted, despite llic fact 
that the fightcr-rcconiiaissancc pilots 
were inttoduecd to tlic Strategic .Air 
Command KC-135.As for tlie first time 
when they went to the West Coast to 
|)rcpare for their flight. Comparing the 
KTC-135.A with pi.stim-|jowcrcd Boeing 
KC-97 and KB-iO tankers, tire pilot 
pointed out tliat hookups were made 
at approximately 33.000 ft., with tank- 
er's ground six-ed being 320 nipli. lie 
noted that when using tlic jjiston- 
powered tankers, usual operation was 
to descend to 1 3.000 ft.-20.000 ft. 
Tankers could only get to about 220 kt. 
speed, posing real problems to high- 
speed fighters. 

Two Waves 

Ait l•'orce sent the Voodoos off from 
Ontario, Calif., in two «-a\cs of tlirev 
planes c-.ich, each plane taking off ap- 
proximately fisc minutes apart and 
waves spaced about -10 ininutes ;ipart. 
Two of the airplanes were spares, in 
rase some liad to drop out; extra planes 
returned at the first fuel contact, which 
was approximately 400 mi. from take- 
off. .Air I'orcc h;is not disclosed the 
number and location of tanker jihmes. 

Each of the planes flesv the same 
VI'R flight |»ttern, which was the 
reason for takeoff spacing. Air I3e- 
fcusc Command ground radars pto- 
vided pilots with indisidual guidance 
for iijiigation. Planes climbed to 43.- 
000 ft. after takeoff, flew between 43,- 
000 and 48.000 ft. during the Sight 
except for descents to refuel. 

Pilots used charts to clieck fuel and 
distance; plan was to allow a 2.200 lb. 
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Supersonic score keeper — Seek-and-kill power of United States 

air defense weapons of the future svifl be tested by modem aerial target systems like the 
supersonic USAF XQ-4 developed by Radioplane Division of Northrop Aircraft, Inc. The 
XQ-4 can duplicate the performance of a modem high-allitude bomber or missile. Latest of 
a long series of Radioplane aerial target systems, it tallies up the score of theoretical hits and 
near misses and is recovered by parachute for repeated use. Today, other Northrop divisions 
are building the first intercontinental guided missile, the USAF Snark SM-62; the revolu- 
tionary supersonic twin-jet USAF T-38, first of an entirely new family of light-weight, low-cost 
aircraft; and the new low-altitude ground-to-air missile, U.S. Army Hawk, with Raytheon 
Manufacturing Company. Advanced Northrop engineering and production techniques will con- 
tinue to lead the aircraft and missile industry in providing low-cost solutions to defense problems. 
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Builders of the First /»(ereoKlliic?ilal Guided Missite 





first • • • plane to land at the South Pole 
place • • • Operation Deepfreeze II 

heater * • • Herman Nelson, of course 



The first aircraft ever to land at the South Pole— and the first Americans to 
set foot at the South Pole . . . th^ were history-making feats achieved by 
Operation Deepfreeze 11. The mission was carried out on October 31, 1956, by 
a party and crew of seven men in this Navy R4D. Naturally, Herman Nelson 
Portable Heaters were chosen as support equipment for this important mission, 
providing quick, unfailing heat. Herman Nelson's 16 years of experience in 
the portable heating and ventilating field can be put to work on your problem. 
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fuel rtscr\c ut each fueling point, 
wiiich would give them ulternate of 
some 1 50 mi. to the nearest airport 
witli reserre of five minutes over the 
field. 

Voodoos coveted some 100 mi. in 
following tlie tanker in refueling; pro- 
cedure was to hook up and fuel for 
about 50 mi., unhook and fly with the 
tanker, then hook up again to top off 
the tanks. Run took about 10-1 2 min. 

Speed run was handicapped some bv 
a rise in predicted temperature, nirich 
limited speed, during the first half of 
the trip. Might planning was predi- 
cated on temperature at 15,000 ft. be- 
ing approximately -56C; during the 
flight pilots encounteterl temperatures 
of ap|)roxiiiiatelv 19-50C. i'rom 'Kansas 
Cits to New York, temperatures went 
down to neat those planned and pilots 
note able to pick up speed. 

Last refuel was made about 150-175 
mi, from New York, and here there 
was a slight mixup that cost the orre- 
wav pilots a few precious minutes, 
.\viATioN 1 \'eex was told. Plan was 
that the fastest men across would onlv 
take enough fuel to get to New York 
with teserse to permit ma.ximum speed 
dash in final lap; inadr ertcntly all four 
airplanes were topped off. Thus, fast- 
est man across landed at McGuire 
.\P'B, N. after passing o'er the Floyd 
Bennett N.^S tower for KAl calibra- 
tion. n-ith approximatelv 9,600 lb. of 
fuel left. 

All planes carried a full complement 
of reconnaissance cameras to simulate 
an actual mission. 


Record-breaking fligiit of the F-IOIC 
Voodoos marked the first mission-type 
use of their battery of Fairchild and 
Ilycon aerial c.tntetas in Century series 

Dar' reconnaissance cameras carried 
bv the planes were: 

• One Fairchild KA-2 12 to. focal 
length forward firing unit mounted 
obliquely to point 1 5 dee. below the 
horizontal; uses 9x9 in. film. 

• llirec Fairchild KA-2 6 in. focal 
length units mouirled in a standard 
triinctrogcn arrangement to cover 180 
deg. Irorizon-to-liorizon with 10 deg. 
extension on caclr side to gi\e a full 
200 deg. coverage. Units also use 9 x 9 
in. film. 

• Two Fairchild KA-1/J6 in. focal 
length split \ertical (slightly off rerticall 
aft cameras which use 9 x 1 8 in. film. 

Night reconnaissimee equipment is 
the same as the day except that the 
three Fairchild K.A-2 triinttrogcn cam- 
eras ate replaced with three livcon K-46 
nnit.s in tbc same configuration; K-46 
canteras use 5 x 5 in. film. 

Night configuration also includes 
four 7B or 8.\ flare ejectors. 

Fxposute control srstcni used on the 
Voodoos is sees (Simplified Caincta 
Control System) which is a simplified 
outgrowth of UCCS (Universal Cam- 
era Control System) developed by Bill 
Jack Scientific Instrument Co. (AW 
Nov. 21. 1955 p. 41). SCCS was de- 
veloped by Hycon Manufacturing Co. 
and Allen B. DuMont Laboratories. Los 
•Angeles Brandi. 

The exposure control and image nto- 


tioii compensation portions of the 
SCCS were inoperatiw during tlie 
flight, but the inten alometcr was work 
ing. Exposure and shutter speeds were 
hand set on tlie ground. 

Chicago .Aerial Industries terrain 
light indicator was on each plane. 

Two of the four aircraft used color 
film in tlie single forward firing K.A-2 
and two KA-i aft cameras. Hon'uer, 
pilot of one of fhe t«'o planes did not 
turn on the color cameras and the 
other turned them on to runaway speed 
so that all 40 ft. of color film was ex- 
posed oier Kansas with as much as a 
95% oi'crLip. However, some good 
color -photographs were taken. 

T wo other F-lOlCs used only black 
and white film. Because of vibration 
ptoblcnis in the Voodoo, shutter speeds 
of 1 /I iOtli to l/400th of a second were 
used n-ith black-and-white film to re- 
duce blurring possibilities. .A minus blue 
filter was fitted oi-er the lenses. 

Color was shot at 1 /1 50th and F-8- 

W. G. Key Quits Fairchild 
For Nixon Press Chief Job 

Washington— William G. Kev, assist- 
ant to the president of Fairchild' Engine 
& .Airplane Corp., has been appointed 
press chief for Vice President Richard 
M. Nixon- 

Key. 47. is resigning his position with 
the company to accept the Nixon jiost. 
lie is a former city editor of the Atlanta 
Constitution and has sened as assistant 
director of public relations for Capital 
.Airlines. 



Firsf Photo Shows Ryan VTOL Vertiplane at Rollout 

Rvan VTOL Vertipbnc, powered bv Lycoming T55 in fuselage, is shown at recent rollout. Double retractable w'ing flaps deflect propeller 
slipstream; end plates at wingtips confine slipstream to flap span. Two-scat aircraft is 27 ft. 8 in, long, 10 ft. 8 in. bigh. has 25 ft. 
S in. ningsp.in. gross w-cight of about 2.600 )b, X'ertiplane was designed, built for Armv under Office of Naval Research direction. 
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AIR TRANSPORT 




Russians Show Off fluge Tu-114 Transport 


Smile of approval for Designer Andrei I'upolev, seated in tUe 
l'u-114, comes from Soviet Boss Klirusliclicv (left), . . . 


Cliici Pilot A. Yakimnv in cockpit. Note visors over instinment 
panel, control column lavont, simple console, 



, . . and Mao Tsc-tuiig, Cliinese Coinmnnist leader, olso is jiosed 
with Tnpoiev prior to his departure from a Moscow visit. 


Central of three passenger salons is restaurant tvpc, scats 48 
passengers. Forward seats 41, tall 54. 
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Russian Tu-IH airliner bears obvious resembbnee to Bear bomber end its gross weight probably approximates that of Bear— 330, ODD lb. 
Powerplants ate four 12,000 eshp. tnrboprops turning contrarotating propellers. Length and span also approximate that of Beat— 150 and 
ISO ft. respectively. Main landing gear retracts rearward into long inboard nacelles. 





Double deck fuselage carries passengers on upper level, has kitclieu and baggage below. Long range version carries 120 passengers, 
medium range 170. On short ranges, such as the Moscow to Crimea stage, it can carry 220 passengers. 


Forward passenger conipartmcnl has six abreast seating. Three stewardesses arc in crew. 


AVIATION WEEK, Doeember 9, 1957 


Inadequate Facilities Jeopardize Jet Era 


By Glenn Garrison 

New York— Airline jet operations 
could fail compictciv without adequate 
ground equipment— practically none of 
which is in existence today, menibcts 
of the American Society of Mechanical 
Engineers were told last week at their 
annual meeting here. 

Jet age ground sirpport needs offer a 
teal challenge to airline inanageinenls 
and to the suppliers of cquipiiie-iit. 
r. C- Wiser. American Airlines assist- 
ant sice president-operations, advised 
the engineers. 

I'rom discussion hr Wiser and other 
speakers at iwiation sessions of the 
•\SME meeting, it appeared that many 
unsoh'cd ground problems remain with 
the airlines at the eleventh hour before 
their jet era. Bold new concepts must 
be applied to the handling of aircraft. 
p;issengcrs, Ixiggagc and cargo, but in 
general the ehallcnge has not yet been 

Airports Unprepared 

"Not one airport in out svstem todav 
wlieie wc'rc going to handle the Boeing 
*07 has an adequate tenninal building 
or runwass," Wiser said. Some suitable 
lunways arc planned but arc .sescra! 
rears in tlie future. Initially at least. 
.^mcrican's jets will har e to operate at 
less than maximum capacity or follorv 
I'tlicr less than ideal procedures, accord- 

^I'axirvars arc not wide enoiigli to 
.illcviatc the problem of ingc.stion of 
foreign materials into jet engines, the 
,\merican official said. Only Boston has 
adequate taxirr-ays, and other airports 
rvhere the 707 rvill operate hare not 
cr en jslaiincd to widen tlicir taxirvar s. 

The problem is recognized, there 
ha.s been a lot of talk about it. "but 
nothing has been done.” Wiser said- 

Ground equipment needed for the 
jets includes larger towing r’ehicles rr ith 
about 25.000 lb. draw bar pull comp-ared 
with 12,000 lb. of today’s tugs, Wiser 
said. Also needed arc bigger external 
power units of 125 KVA pet gate posi- 
tion, more suitable jet engine starting 
rlcTiccs. fueling facilities to liandle the 
great solmncs of jet hicl. 

minal and' ramp needs, noise ptobfeins, 
passenger setsicc requirements and the 
slinrtcomings of cargo handling equip- 
ment. the engineers also heard: 

• II. J. Curtis of Trans-Canada Air 
Lines call for streamlined ground op- 
erations bv improved metliods of ma- 
terials handlings, use of mote machine 
power and less manpower, reduction of 
the amount of portable equipment sur- 


rounding an aircraft on the ramp. Air- 
lines and .lirpiirt administrations have 
never had a better opportunity to inte- 
grate ground operations uitli terminal 
striictures. Curtis pointed out. New 
aircraft will be operating into manv 
ne« terminal buildings "and there has 
been time to plan the tiest foreseeable 
operation affecting both facilities.” 

To get tlic most out of jets. Curtis 
said, turnarounds will liaie to Ire 
treated like cn route stops. l'C.\ be- 
lieves that taxiing will become the ac- 
cepted practice for mosing aircraft to 
and from runways, although other 
methods are under discussion, 'nic con- 
\cntionaI tractor will he the "work 
horse of the ground movers” as it i.s 
now. particularly in the in.iiiguial 
period of jet operation. 

Ramp manemering techniques must 
be re-appraised in tlic light of four new 
problems peculiar to jets: noise, blast, 
heat and fumes. Wliile imiclr research 
is being done on airborne sound sup- 
pressors to reduce takeoff noise, research 
on intake noi.se sup|3ression is lading, 
and this high ftequene ' ’ 


1 be II 
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Ramp Noise 

Ramp noise also can be adequately 
excluded from tenninal buildings by 
keeping ramp windows closed, tising 
improved door seals and placing ait 
vents and intakes on opposite sides of 
buildings. Passengers boarding aircraft 
on ramps nc.it moving aircraft "prob- 
ably will have to get used to the noise." 
Blast is a serious problem whicli could 
l>e alleviated by using barriers, although 
thev create additional problems siitli 
as congestion. 

Wlicn operational frequencies arc not 
heavy, monitoring aircraft movements 
niiglif be a better solution to blast 
prcmicms. Heat is not considered a 
major problem, h'umcs, especiallv vvlicn 
kerosene is the jet fuel, vvill probably 
necessitate closed building areas facing 
camps in large scale jet operations. 

i'CA is proposing and prototyping a 
self-mobile baggage conveyor that would 
offload DC-S baggage onto tlirce Isclts, 
drive to the claim area and dispose of 
tlic load on a mcclianizcd deUvetv unit. 
• R. Boyd Ferris, assistant to technical 
director, International .\ir Transport 
Assn, said in the application of sound 
principles to jet ground handling needs 
"you will get almost as many solutions 
as there are problems.” b’erris pictured 
an ideal airport as international airlines 
would like to see it, including an air 
conditioned terminal building vvitli 


sealed windows against noise, enclosed 
two-level fingers with covered bridge for 
second-levei loading, convey or system or 
pre-loaded containers for baggage. ITicl. 
electrical power, conditioned air and 
water would be supplied from connec- 
tions to fixed facilities on tlie tamp, 

• Rudolph If. ToIsod. assistant man- 
ager. construction and equipment divi- 
sion, the Texas Co., discufsed jet fuel- 
ing r^uirements and reported that to 
dale it has not been definitely estab- 
lished wlietlier JP--1 type fuel or kero- 
sene vvill be the major fuel used hv com 
mercial airlines. 

• Charles II. Dolson. vice ptesidenl- 
opemtious of Delta Ait Lines, said <iual 
ity of service to passengers will deter- 
mine whether an airline gets its share of 
tlie expected traffic increase. Present 
service, iie pointed emt, leaves a great 
deal to be desired. Resen'atioiis aan- 
dliiig has been poor, althougli electronic 
equipment promises a solution. Lack of 
flight iiifoniiation to passengers is a 
serious problem, and anv smution is 
"quite ncinilous" in view of the more 
difficult communications which will be 
required by jet-age expansions. 

Mishandling and loss of baggage, a 
substantial financial and customer rela- 
tions problem now. has "fantastic" 
cliances for disrupting jet operations. 
Dolson said. New tooh and |)rocedurcs 
are needed in this area, but any mechan 
ical equipment must he within the car- 
riers' economic means. Of tenninal 
building design, Dolson said there is no 
such tiling as an idcii terminal because 
requirements differ at eaeli airport. Gen- 
erally. protection from vvoathor and one- 
Icvcl operation ate required. Use of 
passenger tunnels under ramps to load- 
ing positions should be re-studied as a 
jjossibic answer to protection not only 
against weather but against noise and 
blast of jet engines. 

Aircraft Servicing 

Cabin cleaning and service of jets 
may be the key factor in determining 
turn-around time, Dolson said. It is 
doubtful if a big jet can be turned 
around in If hr. using prc.scnt teeli- 
niques if full cabin servicing is tequired. 
The I2clta official said he had even 
heard a proposal for an "inflight jani- 
tor," an attendant carried aboard a 
flight to keep up with cleaning require- 
ments. One of his pet hates, Dolson 
said, is present galley location, which 
forces passengers in effect to walk 
througli the kitchen and which inter- 
feres with loading. Fquipiiieiit manu- 
facturers usiiallv bmsli this ekincnt 
aside. Dolson said, lie siiEgested de- 
velopment of unitized pic-loaded gal- 
levs. and pointed out that on non-iiie-al 
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flights, the galley space could be uti- 
lized fur additional passengers. 

Aircraft interior design must be im- 
proved for better passenger service, 
Dolson said. Among tlic items needing 
improvement are asli trays and seats. 

• Harold E, Gray, executive vice presi- 
dent, Atlantic Division, Pan American 
W'orld Ainvays, described his airline’s 
planned overhang-roof terminal build- 
ing at Idlcvvild Airport, pointing out 
tliat the Idlcvvild situation was unique 
in that cacli airline has its own indi- 
vidual facility. Two general considera- 
tions in terminal design, Gray said, arc 
suiting a particular purpose and size. 
Tlius, specialization of a building for 
passenger use and relative smallness of 
the building almost automatically make 
a good terminal. 

Early Boarding 

Pan American wants to allow its jet 
passengers to board their aircraft as 
early as thev like before flight time 
when the plane is ready and on the 
ramp. The passengers can make them- 
selves comfortable, perhaps have a 
drink or snack, and smoke while they 
await departure. 

Gtav said the airline has considered 
using buses between gate and airplane, 
as is done at London Airport, but dis- 
carded the idea in favor of the “um- 
htcUa" terminal design wliich he said 
first aroused his interest at Tempelhof. 

• H. O. Panack, technical director and 
coordinator research and development 
program. A. F. Noise and Vibration 
Control, Wright Air Development Cen- 
ter, said the Air Force spent SlOO mil- 
lion fighting structural aircraft damage 
from noise in one scries of military air- 
craft, which lie would not identify. 
Parrack said much vv-ork remains to be 
done before civil jets will be entirely 
satisfactory to comnumities from a 
noise standpoint. .Airport personnel in 
buildings near ramps can be protected 
against ramp noise by suitably designed 
structures, tlie scientist said, but the 
huildii^s won't come cheap. 

Dr. Parrack said aircraft interior noise 
has been fairly well controlled, but he 
predicted greater problems in this area 
in future jet aircraft. 

Community Study 

• P. N. Borsky, study director, National 
Opinion Rcscatcli Center, reported re- 
sults of a five-year 5200,000 study of 
community reactions to noise that his 
firm liad conducted for tlic Air Force. 
Relating the findings of 2.300 inter- 
views in liomes neat three Air I’orcc 
bases, Borsky’s statistics sliowcd that 
the mote noise and tlic longer exposure 
to noise is present, flic more aiinovancc 
is created. W'hete knowledge of the 
base’s importance and belief that base 
authorities arc showing consideration is 
present, the annoyance tends to be less. 


Borsky reported- Ibc fimi’s recommen- 
dation to the Air Force as a result of 
the Studi-; more interviews at otlicr 

• L. R- Hackney, of Ait Logistics Corp. 
presented a plan for using various items 
of ground equipment in combination 
to reduce or eliminate ground noise. 
Items in tliis "systems approach" to jet 
noise include a moving and ground 
power vehicle, portable sound suppres- 
sor and mobile engine ran-up and test 

Cargo Handling 

Tlic .ASME members heard three 
speakers point up tlie need for improve- 
ments in cargo handling techniques. 

Developments in ground handling 
equipment mu.st be coordinated with 
flight operations, maintenance and traf- 
fic functions of an airline, Arthur V. 
Norden. executive vice president of Sea- 
board and Western Airlines, pointed 

I'his coordination has been lacking 
in the air freight industry, Norden said. 

Seaboard and Western has been op- 
erating transatlantic freight service for 
1 0 years, and during that time "not one 
maiiufacturer has come to us and at- 
tempted to show us how we could re- 
duce our ground time with a view to 
developing equipment which would 
help us reduce time or save monev." 
Norden said. 

Ground handling and loading of car- 
go, the Seaboard and Western official 
said, is still in the pte-World War If 
era. His airline is still using the forklift 
side-loading of its Super Constellations 
that was used to load the C-47, C-46 
and C-3-I, 

A5’ith a true freight airplane still be- 


yond tlic horizon. Norden said, tlie car- 
go Cartiers’ onlv hope to expedite the 
great expected growth of tlicir business 
is in ground handling equipment. 

Col. Sam P. Triffy. chief, packing 
and handling division, USAl'' licad- 
quarters. called air freight operations 
"in sad shape” compared with other 
aviation fields in wliich great progress 
lias been made. 

Among the reasons for this condi- 
tion, Ttiffy said, ate too much 
cinpliasis on passenger operation.s and 
lack of an inexpensive cargo airplane 
to compete with surface carticts- 

The officer described the changes 
io air cargo handling instituted at 
Dover .AFB following a study by an Ait 
Force management engineering team, 
whicli he said have effected a sub- 
stantial improvement in vvatchoiising. 
number of handlings and documenta- 

fle noted that the Air Force now 
considers ait movement of freight a 
normal mode of transportation rather 
tlian a premium emergency service. 

Glide-Aire 

A proposed system of handling air 
cargo by floating pallets on a cushion of 
ait was described by Paul L. Smitli, 
chief of operations, analysis section. 
Douglas Aircraft Co. Tlic system, 
called "Glide-Aire." consists of a 
speeialiy constructed floor, or platen, 
used witli a special cargo pallet, B.ill 
valves in the platen release ait vvlien 
the smooth surface of the pallet passes 
over tliem, reducing the force necessary 
to move the pallet and permitting omni- 
directional movement. The floors would 
be installed in aircraft and/or ramps to 
the plane. 


Republic Proposes Transport 

take off and landing pciiomiance is being proposed to the airline indnstit bv Republic 
Aviation Corp. 

Plane’s name, Rainbow, was boiiowcd from the companv’s XR-12 long range 
pholo-rcconnaissancc plane. Two of them were bnllt and fiowa in 1946 and 1947. 
New plane resembles the XR-12 with its pointed nose and cylindrical fuselage. 
Short take off and landing performance is achieved with the help of large, slott^ 
Fowler flaps and leading edge slats. 

Some detoib of the airplane include: 

• Engines being proposed bv Republic are the General Electric T64 and the Rolls- 
Rovee R. Da. 10. Latter is rated at 2.6;5 esph. 

• Normal gross take off weight is listed as 77.500 lb. for the RolU-Kovee powcrplants 
and 76.000 lb, with the General Electric engines, 

• Span is 111 ft. 11 in., length 87 ft. and height 29 ft. 6 iu. 

• Cruising speed is set at over 400 mph. and range averages about 2,200 miles. 

• Cruising altitude will be about 25.000 ft. 

• Take-off roll at maviinum gross weight is oboiit 3,000 ft. and landing toll 4.000 
ft. at sea level on a standard day. 

sion will hold 80 passengers, sonic of them in thrcc-and-tlirce Seating. 
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Bell helicopters have passed the most rugged test of all — 



THE TEST OF TIME 


At ivork for more than 
2,500,000 hours 



. . Bell helicopters have proved 
their dependability. And what 
better test of dependability can 
there be? Certainly no 
man-made test can simulate the 
operating experience of the Bell 
H-13. No other helicopter has 
done what the Bell has done. 


Because it’s the actual 
"performance” — not 
"rehearsals” — that stands in 
the records, the Bell H-13 
proudly points to its own . . more 
flight hours, lower maintenance 
costs, more dependability., 
yesterday, today 
AND TOMORROW! 


Watch "WHIRLYBIRDS" 


rV..C07isait yonr local paper fo 




Investors Ask 

By Ford Eastman 

Nt'asliingtoii - Imcstmcnt Bankers 
.^ssn. of Amcrie.i urged a complete re- 
rien- last week of government poiirics 
affecting the asiiition industry. 

Ill ,1 report by the association's Aiia- 
tiem Securities Connnittee presented at 
the group's annual convention, it was 
recommended that goiernmcnt and in- 
du.stn begin working tMcthcr im- 
niediateh- to trv aiuT find workable 
solutions to industrv problems. 

•rbe committee said domestic trunk 
airlines and the aircraft mangfacturers 
are fundanicntally different components 
of the aiiation industrs- and face hvo 
different sets of financial and go\em- 
menk.il problems. 'Hit report said: 

■•Uiidct the restrictions of Civil 
•Aeronautics Board rate regulation, air- 
lines lack the earning pemer and fi- 
nancial strength to serve the public 
adequately and to finance their nesv jet 
equipment espansion. 

"Under the violent fluctuations of 
Defense Department procurement 
policy, aircraft manufacturers ma\ find 
it increasingly diflicult to obtain the 
capital funds and long-term credits 
necessary to fiiunce their CTUcial role 
in Aincrioi's air defense." 

Stability Needed 

I'o soho airline problems, the com- 
mittee recommended that President 
Eisenhower appoint a qualified nun to 
midertake a complete review of the 
Ciiil .Aeronautics Act and C.AB pro- 
cedures under the act and present to 
tire President and Congress a concrete 
program for constructiic action, 

The committee said the solution to 
aircraft manufacturers' problon lies in 
a congressional appropriation polics’ and 
.1 Defense Department procurement 
policy that will afford manufacturers 

'i^ic group said that, as bankers who 
have to firunce tlie growth of asiation 
and also as citizens, "W’c beliesc it in 
the iniblic interest to present constme- 
tise suggestions concerning the air- 
lines’ and aircraft nuiuifacturcrs' sep- 
arate problems.” 

l■'ronl the inscstment banker's siew- 
|)Oint. domestic trunk airlines present 
a whole series of liistofical problems. 

.Airlines arc subject, Mie conmiittee 
said, to C.AB utility-type regulation of 
hires and of operations plus the added 
hazard of enforced coni]}ctition. A 
government ceiling is imposed upon 
earnings, while a free competitive 
economy determines cost and revenues. 

'Ilic bankers charged tliat the CAB 
and its staff have not gromi with the 
dynamics of the airline industry and the 
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e.vpansion of the national economy. 
Through rigid application of historical 
concepts and practices, flic report said, 
the authority may imwittinglv cripple 
the industrv it is charged bv law to 
encourage and develop. 

Airlines must raise substantial sums 
of money to finance tiieir re-equipment 
programs, tlic report pointed out, and 
are forced to compete with all alterna- 
tive forms of investments, and vvitli the 
profit records of all alternative indus- 
tries bidding for the limited supplv of 
investment Funds. 'I'hc investing public, 
it said, must be induced to allocate 
scarce funds to this segment of tire na- 
tion’s economy in the amounts needed. 

"To achieve this nectssan' end.” it 
added, "tlic airlines must be allowed, 
not onlv an adequate rate of return of 
total investment, but a sufficiently low- 
operating ratio to provide earnings sta- 
bility and growth and to give the in- 
vestor a sense of confidence in the fu- 
ture profitability of the industry." 

The investors said an adequate in- 
vestment return and a safe operating 
margin will certainly require a general 
passenger fare increase. Tlic altcrna- 
fives, the committc added, ate: 

• To admit that the U. S., with the 
world's wealthiest economy, can only 
afford a second rate ait transport sys- 

• To deny airlines the financial Strength 
needed to fulfill the public service func- 
tion charged them by Congress. 

• To reverse the course of progress, 
forcing the domestic trunklines from 
sdf-.supporting independence to a social- 
ized status in which non-uset taxpayers 
must subsidize air transport users. 

• To drive the defense budget higher 
as the government finances a militarv 
jet tr.insport fleet when present plans 
arc to roly upon the airlines’ ict facili- 
ties, which would he available in emer- 
gency on 48 hours notice through the 
Civil Reserve Ait Fleet. 

Industry Problems 

As for the aircraft industry, the com- 
mittee said it too is regulated— by the 
level of defense expenditure. In recent 
years, it said that between 85% and 
90% of total aircraft sales have been 
military. As a result, the report added, 
the bulk of the industrv is subject to 
government limits on profits but not on 
expenses or losses. 

'Ihc committee pointed out that air- 
craft contractors face the added hazard 
of renegotiation and forced refund of 
earnings up to four years after comple- 
tion of contractS- 

It also said the industry remains sub- 
ject to violent expansion and contrac- 
tion as a result of clianges in world 


events, in defense strategy, in domestic 
politics, and in adininistrutivc decree. 

As a result, tlic report added, tlie in- 
vestment community has also judged air- 
craft maiiufacturets' stability inadequate 
for the risks involved- 

.Airlines, meanwhile, continued to 
present testimony of officials and finan- 
cial c’xpert.s designed to convince the 
C.AB that a passenger fate increase is 
necessary to the airlines' financial hoilth 
in the long, drawn-out General Passen- 
ger I-’arc Investigation. 

Charles K. Beard, Btuniff Airways 
president, took tlic stand last week and 
told the C.AB that liis airline needs a 
minimum fate increase of 12,5% to 
assure adequate future earnings. 

$252 ’Economy* Fare 
Approved by lATA 

Paris— .Agreements to introduce a new 
third-class "economy” fare on Norfli 
Atlantic service and to increase present 
tourist and first-class fares on the same 
route were reached last week at tlie 
International Air Transport Assn.'s 
traffic conference licre. 

Tlie fares will become effective April 
1 provided each government involved 
approves the rate changes. An earlier 
attempt to increase North Atlantic fares 
was dropped because the Civil Aero- 
nautics Board disapproved the proposal.s 
although ail other governments con- 
cerned liud granted approval of the 

Under the agrcenient, tlie present 1 5- 
day excursion fares will be discontinued- 
The economy fates will be about 20% 
less than tourist fates or $252 one-wav 
and S465.50 roundtrip on the basic 
New Yotk-London route. 

First-class fares between New 'Yorl. 
and London will be increased from 
5400 to S4?5 on one-way tickets. Tour- 
ist rates will move from the present 
S290 one-way rate to S515. 

Seating iirrangcnient on aircraft desig- 
nated for the economy sendee will be 
limited to a 34 inch pitch-tlie dis- 
tance from tlie hack of one seat to 
the seat in front of it. Such scats 
probably will he equipped to tilt onlv 
slightly. Tourist seats will have a 39 
incli pitch, while first-class scats will 
have a 42 incli pitdi. Sleeperette scat' 
reqiiire a pitch of at least 47 inches. 

Food sendee on the cconomv flights 
will Ire confined to sandwiches, tea, 
coffee, milk anti mineral water. No 
alcoholic heverages will he served or 
sold on the cconomv fliglits. 

Cartiers will be free to operate air- 
craft in a tourist-first class configura- 
tion or a threc-vvav configuration. 
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THE 


ROLLS-ROYCE 

CONWAY 

BY-PASS TURBO JETS 

has completed an c^cial 
British Ministry oj Supply 
type test in accordance with the 
combined U.SjU.K. test schedule 
at a rating oJ 

17,250 lb. THRUST 

and is in production Jor the 

HANDLEY PAGE VICTOR B.Mk.2 


The British Air Registration Board have 
already conjirmed that a civil version c^ the 
same engine has succcssjully completed a 1 gO hour 
test run in accordance with the combined U.S.jU.K. 
Civil Type Test Schedule at a dry take-(^ 
rating oJ l6,gOO lb. thrust. 


ROLLS-ROYCE AERO ENGINES LEAD THE WORLD 



Cliiivj and bevond. ('Uiis has been op- 
cr.itcd by T'W'A but not beyond India. 
.\ftcr Jan. I, ho\vevcr, T\V.^ will op- 
tratc lx;\ond India to Manila to con- 
nect with Northwest Airlines.) 

• Over the North Atlantic and Sttiin 
to Marseille or Nice and beyond \ia 
Rome. Budapest and points south ot the 
p<irallcl of Budapest to Turkey and 
be\ond. (Tliis lias been operated by 
I’an .American although all segments 
haic not been served.) 

• Over the North .Atlantic and Spain to 
Algiers. Tunis, and bevond lia inter- 
mediate points to Kgipt and benind— 
operated b\- 'nVA. 

• To Dakar, Pointc Noire. Brazzaville 
and beyond via intennediate points to 
the Union of Sooth ,\frica-oper.itt‘d 
bv Pan American. 

• To Guadeloupe. Martinique and be- 
yond via intermediate points to Prendi 
Guiana and beyond in South Aintrioi 

• Via intermediate points in the P.ieific 
to New Caledonia and bevond on one 
or more routes to Australia— including 
.Australia and New Zealand-Pan Ameri- 
can. 

• Via intermediate points in the Pacific 
and Manila to Saigon and beyond to 
Singajiore and Batasia— Pan American. 

• Via interniediatc points in the Pacific. 
Manila, Hong Kong. Macao, and China 
to Hanoi and beyond lia Siam, Burma 
to India and beyond— not in effect. 

• Prom France via intermediate points 
over the North Atlantic to Boston, New 
York and Washington— operated by Ait 


French, U. S. Negotiators Begin 
Review of Bilateral Agreement 


Washington-French and U. S. State 
ncpartinent negotiators will meet here 
Inmorrow to begin a complete rei'iew 
of the air tnmspnrf agrccmenl between 
the t«o countries that has been in effect 
.since 19-16. Airlines believe the dis- 
cussions will be among the most ini- 
jioTtant held in recent months. 

Biggest issue expected to come up 
during negotiations is use of the Polar 
route betnceii Paris and the West Cuist 
of the United States. Both I'raiis 
\\'orld .Airlines and Pan American 
World Airwavs are now living the route, 
although the Ftcndi claim tliei' ate not 
aiithonzed to do so under the cunent 
bilateral. 

Pan American’s inaugural flight earlv 
ill September touched off the coiitro- 
lersv (AW Sept. 16. p. 45). .As Pan 
.Ainctic.m made plans for the first flight, 
IToncli officials notified the Slate De- 
partment that the aircraft might not l>e 
permitted to land at Paris unless the 
U. S.-Ptencli bilateral n-as reopened to 
permit Air P'rance access to tlic U. S. 
West Coast. 

The flight took off under a cloud ot 
confusion that still has not been rc- 
.sohed. Howciet. it was permitted to 
land in Paris as «t-te all following 
flights. TWA later inaugurated service 
without incident, 

France claimed the current bilateral 
between the two countries does not 
autliorize U. S. carriers to fly the Polar 
route to Paris and that no such route 
«as in the making when it w.is signed. 

U. S. authorities claim the curicnt 
agreement allows American flag ear- 
ners to fly from any point in the U.S. 
lu dcsigiinted points in France and 
that the French carrier can fly from any 
point in I'V.incc to dcsignateci points in 
the U. S. 

Air France, with mote imduplic.'.tcd 
route miles than any other airline in 
the world, has long wanted a route to 
the West Coast, and renewed demands 
were made to resiew the agreement 
when TWA and Pan American began 
Polar service. 

During the coming negotiations, 
1 ranee is ex|)ected to seek not onlv a 
AA'est Coast route but also a Polar 
route to the Orient, w ith landing rights 
probably in Alaska, if the French do 
not obtain the rights from the U. S., 
they probably lyould seek them from 
Canada. Routes currenth- exchanged 
under the bilateral arc as follosvs: 

• From the U.S. via intcmicdiafc 
points over the North .Atlantic to Paris 
and beyond to Switzerland. Italv, 
Greece. Egypt, the Near Ea.st, Indiii, 
Burma and Siam to Hanoi and on to 


France w ith the exception of scrsicc to 
\''asliingt(in. 

• Over the North Atlantic and Mont- 
real to Chicago— .Air l‘'ranec. 

• Over the North Atlantic to New York 
and Houston and beyond to Mexico- 
operatexl by .Ait France New- A'ork to 
Mexico without stops at Houston. 

• From Martinique via Guadeloupe and 
lia interniediatc iioiuts to Puerto Rico 
and beyond lia the Dominican Repub- 
lic and Haiti to MLimi (not operated). 

• F'lom Martinique lia Guadeloupe to 
New York— not operated. 

Counsel Would Rejeel 
Capital Fare Proposal 

AA'asliington— Ciiil Aeronautics Board 
bureau counsel said last week that Qipi- 
tal Airlines’ proposed reduced group 
fare plan is discriminatorv and should 
lie rejected. 

Capital proposed a reduced fate for 
groups of 25 or more traveling between 
s|X‘cifled points and originating or re- 
suming on Saturdays or ruesdass- The 
price of the proposed roimdtrip fare 
would amount to 160% of the one- 

Couiiscl John M. Lothschuetz, in a 
brief to the C.AB examiner, said the pri- 
mary reason for Capital's proposed 
group fares i.s to promote new and addi- 
tional traffic with a resulting increase 
in profits, lie s-aid that, while this ma\ 
be a sound business consideration to 
support a reduced fare, it is not an ade- 
quate legal ground to justify a di-s 
criminatory fare. 

Hie bureau counsel also said Capital 
failed to prose it can transport a group 
of 25 or more passengers at less cost 
than 25 individual passengers. 


Caravelle Moves From Jigs 
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AiResearch is the largest 
designer and manufacturer of 
pneumatic controls for the air- 
craft and associated industries. 
During the past 10 years more 
than 300,000 units have been 
produced and are in service. 


Temperatures of the fluids 
(including gas and liquids) 
range from -400“F to 
+ 2000°F at pressures to 
t-6000 psig. The units operate 
at any ambient pressure at 
ambient temperatures from 


-300°F to over +1000°F. 
Line diameters range from 
inch to 15 inches. 

This equipment is developed 
and tested in the finest pneu- 
matic facilities in the world. 
Your inquiries are invited. 



• Outstanding opportunities for qualified engineers 


iliResearch Manufacturing Divisions 






LosAr. 


SHORTLINES 


► Ait France has begun a new Caiib- 
bciin set\ice wbicii links San Juan, 
Puerto Rico, with St. Jolin's Antigua. 
Pointc-a-Pitre, I'‘ort-dc-l''nince. Bar- 
bados. Port-of-Spain, Georgetown. Pani- 
n'.iribo and Cayenne. The sendee will 
lun htice weekly. Air France also 
opened its new piissenger terminal at 
New York Intetnational Airport’s new 
.\tri\nl Building on Dec. 5- 

^ BraniB Airways declared a dividend 
of 50 cents per sliate payable on Dec. 
'1 to sbarehuldcrs of record as of Dec. 
17. At the same time. Braniff an- 
nininced October earnings of 5265,478 
as compared with 5233,314 for Octo- 
ber, 1956. Ten-month earnings were 
down from the same period last yean 
they dropped to 51,622,000 from 51,- 
750,000. 


► Britisli Overseas Airways Coip. set a 
nenv company cargo record in the week 
luginning No\’. 1 8 by carrying 221 tons 
of freight from New York to the 
United Kingdom on regular passenger- 
cargo flights. All tlie freiglit was carried 
on scheduled Boeing Stratocruiscr or 
Douglas DC-7C flights. 

► Emery Ait Freight Corp. declared a 
casli dividend of 30 cents pet sliate 
payable on Dec. 20 to stockholders of 
tecotd PS of Dec. 6. In making the 
announcement, the board of directors 
established a semi-annual dividend rate 
of 25 cents per sliate beginning witli the 
nest payment. In addition, a 2% stock 
dividend was declared, also payable on 
Dee. 20, to stockholders of record as of 
Dec. 6. 

► National Airlines reports a net loss of 
5301.396 for the first quarter of Fiscal 
1958. The airline had 511.157.039 in 

with S11.I61.541 for the same period 
of 1957; Sn.395,267 in total operat- 
ing e.vpcnses as compared with 510.- 
555,253 for the same period of last year. 
Net loss wa.s arrived at after provisions 
were made for 51,865,052 m depre- 
ciation and amortization charges and 
540,500 fot deferred federal income 


► Pacific Northern Airlines lias re- 
leased 12-niontli figures on its .Alaskan 
scAices which show that some of the 
towns sened by tlie airline see more 
passengers moving in and out than tlicrc 
are residents in the towns. Anchorage, 
with 65,000 persons in the area, had 
87.141 persons flying in or out on 
Pacific Nortlietn planes, while Kodiak, 
a community of 2,500 persons, han- 
dled 15.182 passengers. 


AIRLINE OBSERVER 

► Major factor in United Air Lines decision to buy Boeing 707-720s in- 
stead of Convair SSOs (AW Dec. 2, p. 42) was its desire to standardi/.c jet 
maintenance on tlie Pratt & Whitney |T3, commercial version of the J57, 
United has been warv of establishing dual engine maintenance and, for (his 
reason, had earlier turned down turboprop transports (.AW Oct. 7, p. 38). 
Tlic Convair 880 will be powered bv General Electric CJS05 turbojets, 
the Boeing 720 by a new lightweight version of tlie JT3, which will power 
ihe Douglas DC-8 already on order bv United for transcontinental senicc. 

► Hearings in the General Passenger Fare Investigation have had no ap- 
parent c^ct on airline common stock prices, indicating that investors have 
adopted a wait-and-see attitude in an unstable market. Since hearings may 
stretch into next siiminer, chances of airline stocks making any substantial 
recoverv within the near future will be slight, particularly if year-end earn- 
ings dip as sliarply as now anticipated (AVA' Nov. II, p. 38). 

► Nonstop transcontinental passenger traffic is beginning to move upward 
after a disappointing November. Competition among American, ITA'A and 
United to capture a bigger sliate of the New York-West Coast market is 
commanding tlic chief attention of Siiles heads. 'I’W'.A last month lauiiclied 
an all-out "saturation" sales drive in New York, using not only the local 
sales staff but traffic men from otlier cities, in a Ciimpaign to make deeper 
inroads into the market with its Lockheed 1649s. 

► Pan American pilots have now officially aiinoiuiccd to the airline that op- 
eration of the carrier’s jet transports will not he discussed until the crew 
complement ]>roblem has been resolved (AW Dee. 2, p. 45). The pilots' 
stand is taken on grounds that the recent agreement between Flight Engi- 
neers’ International Assn, and the carrier (.AW Nov. 4, p. 25) "represents 
a direct conflict with ALP.A policy as set by the (ALFA) Board of Directors 
. . .’’ ALFA wants to do awav with the flight engineer on jet flights, add a 
third pilot. 

► Trans W'orld Airlines has been officially reprimanded by the Civil Aero- 
nautics Board for failing to obtain Board approv-.il prior to' suspending sen-- 
ice at Chicago and Detroit on the carrier’s international route. TWA has 
been authorized to suspend this sen’icc between November and May during 
the (ust three vears but this year "inadvertently” failed to file a formal 
application for the suspension. In another reprimand, this one against Slick 
Ainvavs for failing to wait for Board action on replacing dimet service to 
Louisvalle and Pittsburgh with truck-air servia- via Indianapolis and Cleve- 
land. Ihe Board w-arned it was requesting Congress for authority to assess 
fines in such cases. The Civil Aeronautics Act does not provide for the 
imposition of civil penalties against carriers which change scAicc without 
appropriate authority’. 

► Civil Aeronautics Board has proposed amendments to Civil Ait Regula- 
tions to proliihif scheduled international airlines and irregular carriers from 
taking off any aircraft when snow, frost or ice is clinging to the wings, con- 
trol surfaces or propellers. .A similar regulation has applied to domestic 

► [’’aster aircraft and increased seating capacity’ ate placing new demands on 
stewardesses bv narrowing time iivailahlc for sening nic-als aloft to a grow- 
ing number of passengers. 'I'utbine aircraft will intensify the problem, but 
reports bv Aviatios Week editors traveling on scheduled airlines through- 
out the country indicate stcwardc-sscs can cope with the situation. Best 
time recorded thus far by’ .-Avcation M'eek w-as on an Eastern Ait Lines 
flight when two stewardesses served a total of 52 passengers in 17 minutes. 

► Civil .Aeronautics Administration has called fot project requests for the 
1959 fcderal-’did airport program. Local government sponsors wishing to 
participate in the 1959 program must file new’ project requests Isefotc Feb. 1 
The Fiscal 1959 program, for which S63 million has been authorized by 
Congress, will conclude the four-rear federal aid approved bv Congress in 
1954. 


AVIATION WEEK, De 


Bf 9. 1957 



UNMATCHED OPERATIONAL 

FLEXIBILITY' 


THE NEW DOUBLE-DECK UET-PROP VANCSUARD 





MISSILE 

ENGINEERING 



DOUGLAS Thor rises from launching pad at Cape Cana- 
veral. Fla., in the payofF pliase of the test cycle. Faint lines 
discernible in evhaust oulUnc 165.000 lb. thrust Rocket- 
dync motor combustion chamber and shuck w-jves. 


Static Facility Complex 
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BALLISTIC missile test shmds at Kdnards AFB include (A) captive test stand capable of Mithstanding IS million !b. thrust, shoun during 
Atlas ICBM firing; (B) Atlas stand called "battleship" because missile coiifiguration used is not true ,\tlas but heavy ' bsilcr pkitc" >u del 
used to cheek out coiii|ioiicuts; (C) captive K'st stand for Thor IR8M; (D &• F) engine test stands for .ktbis and Tbor jiowcrplauts. 


Prepares Ballistic Missiles for Launching 




STRING of ci^it ICBM pads (.Al at Ca[ie TITAN ICB.M captive lest stand at Martin Co.'s Denver facility is dcs^ned to accommo- 
C;maveral is 15.000 ft. long. (B & C) are date "battleship" tvpe missile of heavy steel pl.vte used to check ont plumbing and other 
Thor pads. (D) us Jupiter launch site. cniiiiionents. Aerojet pnwerpkmt lor Titan will be fired in this st.ind in the neat future. 
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This « Ihtfaurlh of a teries of adwlisemenlo dealine wilh 
baoic fools about aUoy stich. Though much of the informa- 

in this field, including men of broad experience who may 
find it useful to review fundamentals from time to time. 


How Heat-Treatment 
Affects Alloy Steels 


There are in g;eneral five different 
forms of heat-treatment used with 
hot-rolled alloy steel. These treat- 
ments modify the mechanical prop- 
erties of the steel to suit the end use. 
Basically, heat-treating may be de- 
fined as an operation or series of 
operations involving the heating 
and cooling of steel in the solid state 
to develop the required properties. 

The five forms of treatment men- 
tioned above, as applied to construc- 
tional alloy steels, are discussed in 
the following paragraphs: 

(1) QUENCHING AND TEMPERING 

usually consists of three successive 
operations; (a) heating the steel 
above the critical range, so that it 
apjiroaches a uniform solid solution : 
(b) hardening the steel by quench- 
ing it in oil or water; and (c) tem- 
pering the steel by reheating it to a 
point below the critical range in 
order to effect the proper combina- 
tion of strength and ductility. 

(2) NORMALIZING is a form of treat- 
ment in which the steel is heated to 
a predetermined temperature above 
the critical range, after which it is 
cooled slowly to below that range in 
still air. The purpose of normalizing 
is to promote uniformity of structure 
and to alter mechanical properties. 

(3) ANNEALING consists of heating 
the steel to a point at or near the 
critical range, then cooling at a pre- 
determined rate. Annealing is used to 
develop softness in steel, to improve 
machinability, to reduce stresses, to 
improve or restore ductility, and to 
modify other properties. 


(4) SPHEROIDIZE-ANNEALING is the 

prolonged heating of steel at an ap- 
propriate temperature, followed by 
slow cooling to produce a globular 
condition of the carbide. This treat- 
ment produces a structure which 
maybe desirable for machining, cold- 
forming or cold-drawing, or for the 
effect it will have on subsequent 
heat-treatment. 


(5) STRESS-RELIEVING is the process 
of reducing internal stresses b>" heat- 
ing the steel to a temperature below 
the critical range and holding for a 
time inten'al sufficient to equalize 
the temperature throughout the 
piece. The object of this treatment 
is to restore the clastic properties of 
the steel, or to reduce stresses that 
may have been induced by machin- 
ing, cold-working, or welding. 

Bethlehem metallurgists have had 
long experience in all methods of 
heat-treating. They understand the 
possibilities and limitations of each 
method with respect to various 
alloy steels. These men will be glad 
to help you with any problems con- 
cerning heat-treatment. Feel free 
to ask for their services. 

And call on Bethlehem, too, for 
the full range of AISI standard alloy 
steels, as well as special-analysis 
steels and all carbon grades. We can 
meet j'our needs promptly. 


BETHLEHEM STEEL COM PAN Y 

BETHLEHEM, PA. 


BETHLEHEM STEEL 
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Sabreliner Fits USAF Shelf Item Concept 



By Irving Stone 


Inglewood, Calif.— Prototype Sabre- 
liiicr. N'ortli American Aviation's twin- 
jet utility trainer, projected to meet 
Air b’atce requirements, is being pushed 
to meet a scheduled May H. 1958, 
rollout date. Kirst flight is targeted for 
tlic following month. 

Design drawings arc praticaily all re- 
Icjised to mamifacturing. Tooling is 
about 95% complete. Skins, frames, 
ribs and some detail parts already have 
been fabricated, and assembh work is 
getting under way. 

Design and supporting groups, 
numbering about 100 people, arc 
Itc-adcd by project engineer I-'red Prill. 


Plane's Capabilities 

SmalI-43 ft. long; light-15.350 lb. 
gro.ss; fast— 500 kt. top speed; long- 
range— 1,200 nautiail miles; the Sabre- 
liner has a basic capabilitv of hauling 
four passengers and ctew of two. Plane’s 
training and general capabilities ate 
projected to include: 

• let procedures and techniques. 

• Single engine ptoccdutes- 

• Jet transition training. 

• Night and instmment dvitig. 

• Navigational training. 

• Radar observer and electronic counter- 
measure training. 

• Target-towing and chase. 

• Ground control intercept training, 
with plane being used as a ground con- 
trol intercept target to obviate need 
for mote operationaliv expensive inter- 
cept aircraft. 

• Logistics support of combat aircraft- 


n of North American Sabreliner off-the-shelf utility ti 


lli|h speed of Sabreliner allows fast 
delivery of higli priority spate parts and 
key maintenance personnel. No point 
in U.S. would be farther than 6 hr. 
flying time. 

• Ait-sea rescue work— dropping flota- 
tion gear and other items until pickup 
vehicle takes over. 

Desirable Type 

Air I'orcc specifications for the plane 
type (official designation. UTX utility- 
trainer) which the Sabreliner repte- 
sents were promulgated in August, 1936, 
.At that time requirements were seen 


for 1,000 to 1.500 of these lightwciglit 
twin-engine jets. 

North American will not comment 
but Aviation Week has learned from 
a reliable source that in addition to 
the Air Force, it is likely that tlie Navy. 
Marine Corps and Anny also will have 
a requirement for a plane of this type. 

.At tlie present time. North American 
has no plans for commercial application 
of the Sabreliner. It is being projected 
only for the military market. 

At the time Ait Force specifications 
were promulgated, flyaway price sug- 
gested for the UTX plane in tlie spe- 
cifications was 5200,000. 

North .American is financing the 
Sabreliner prototvpe with its own funds, 
and cost of development of this initial 
article mav' run as high as $8 million. 
Pending receipt of orders, North 
.American plans to build but a single 
[.'lototvpc. which will serve as a fliglit 
test article and demonstrator. 

CAA Certification 
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KEEPING UP WITH THE PROGRESS OP FLIGHT 


Americas 

ascendancy in tfie world 
of aircraft and missile 
development created new 
and unprecedented 
demands for materials, 
Pioneer Aluminum Inc. 
responded with the 
establishment of the world's 
greatest specialized warehousing 
and supply facility. As a result, 
airframe manufacturers, airline 
operators and military aircraft 
commands the world over today 
depend on Pioneer to meet their 
requirements for aircraft aluminum 
extrusions, bar and sheet, regardless of 
specification or quantity. A huge floating 
inventory, comprising 2,000,000 lbs. of 
extrusions in more than 4,500 shapes; 
2,000.000 lbs. of sheet and 1,000,000 
ibs. of bar, offers an unfailing supply, 
prompt delivery and unexcelled service. 


54 




sliock-moiiiitcd sliclf nitli integral cool- 
ing iiir piissiigcs. all this avionic equip- 
ment is of modular construction for 
ease of maintenance. It is accessible 
from ground lc\cl through lift-up hood 
t'.'pc doors on either side. 

Space beneath the radio coinpathnent 
accommodates the dual-«heel steer- 
able nose gear. 

Compact Cockpit 

Cockpit cnclo.surc accents \’isibilit\. 
’Ibis is immediately csidciit when sit- 
ting in the mockup's cockpit. Two 
front panes (NESA-heated glassl form 
a V-section. Ibis is followed bv two 
stretched-acrylic side panels de/ogged 


with hot air. Two top strctchc-d-acrslic 
|vmcls gisc upward visibility and are 
coupled with two smaller top pmels for 
additional upvnrd sighting in a bank. 

Cockpit area is small but excecdinglv 
compact. Pilot lias evcntlhiig within 
reach, so that plane can be operated 
romplctcly from left hand scat. Instru- 
ments and controls in the cockpit have 
been made final bv drawing on e.xpe- 
ricnce of North .\inetic-aii test ijilots 
.ind a wide group of niilitarv pilol.s 
v’.lio would be flviiig this tvpe of air- 
craft if it wcic adopted bv- the serv- 

Cuntrol column is a complete assem- 
bly supplied by a vendor. It ineorpo- 


lates longitudinal and lateral actuat- 
ing mechanism, as well as rudder pedals, 
brake controls, gust lock and parking 
brake. 

Single entrance and e.vit door is a 
plug-tvpe unit, .\fter a turn on the 
liandle, the door is pulled in slightlv; 
then it rotates outward and down to 
forn a stairway. Door meets require- 
ments of cmcrgcnca- escape and allows 
e\it in event of a bellv landing. 

Escape hatch, 20 x 50 in., is cen- 
trally located in the floor bchveen cock- 
pit and oibin. It is scaled with a jet- 
tisonable pressure-barrier door in the 
fuselage bottom. I'o use this liafch, 
plug-type floor panel first is raised. This 
extends the spec-d brake, which acts 
as a wind rlcflcctor, and also operates 
llic dump valve to dcomprc.ss the 
cabin. Pulling nn the handle of the 
pressure-harrier door in fuselage bottom 
jctti.sons tlie door and leaves the open- 
ing clear (beliind speed brake) for in- 
flight bailout. 

hot equipment drop, pressure-barrier 
door would he removed before the flight 
mission. 

A ground-escape cmcrgcncv’ exit is 
located on the right liand side of the 

Opposite ciitrv' door is a baggage 
rack. -Mongside and aft of entry door is 
coat rack space. Prototv pc will not pro- 
vide for buffet installation althongli 
room is available for it alongside bag- 
gage rack. 

Seating Arrangement 

In this basic prototype version arc 
four 1()G passenger seats, two on cither 
side of the aisle space, facing each other, 
with room for a table between to simu- 
late conference grouping. Each scat is 
opposite a window. 

.^ft of c.abin proper is a toilet area, 
wliich also could accommodate a wash 
basin if desired. Pressurized area ends 
aft of toilet area. 

Cabin is pressurized to S.OOO ft. at 
aircraft altitude of 45,000 ft. Provisions 
have l>cen made for emctgenq- oxygen 
to be supplied automatically to each 
passenger. Oxvgcn will Ive stored at 
I.SOO psi. and dropped to 400 psi. when 
brought into regulator in pressurized 

Regulator will meter it through a 
dilutCT-demand svstem. If c.ibin goes 
above 9,000 ft., aneroid control will 
turn on oxvgcn and automatically open 
access door to oxvgcn-niask compart- 
ment above each two .seats. -\s passenger 
removes mask from com^rhnent, 
oxygen will be turned on to the individ- 
ual mask, a symmctric.il tvpe coated on 
the in.sidc with adlicsivc to seal it to the 

Tusclage section aft of pressure bulk- 
head bouses heating and ventilating 
equipment, batteries, and hvdr.mlic sys- 


AVIATION WEEK, D« 








Margin for Error . . . None! 


\oii swing iiiio your fmal ajiproacb. At pretisfly iLe ri-Iii iiisluiii iW Umliiig 
Signal Officer flags you to cut your power — anil you're alioard! Siicli skill uiiil 

(irccision Is indicative of that trliich is required todav in envy phase of the aircraft 
industry. The bearings in modern jet turbines, for instance, iniist he held to 
accurate tolcranees ineosured in inUliontlui of an inch. I'hat's why the leading 
jet turbine manufacturers specify Bower aircraft hearings first. Their exce[ilional 
high quality and unerring precision allow Bower bearings to stand nnhelievable 
turbine speeds and temperatures — that match the stipcrsoiiic speeds of todav’s 
jet aircraft— tcilh a minimum of Itihriatlion. <r Vi hatever }-oii produce, if it uses 
lutarings, specify Boner! Choose from a eomplete line of tapered, straight and 
journal roller bearings for every field of transportation and industry, 

BOWER ROLLER BEARING DIVISION 
FEDERAt-MOOUl-BOWER BEARINGS. INC. • OEIROIT tS, MICHIGAN 



BOWER 


ROLLER BEARINGS 


i'l'i yif 




ALTERNATE scattiig version for eight (top) 
is contiastcd with the basic Sabrelmer lav- 
out (bottom). This has four passenger scaU, 
buffet, baggage compartment 


tem for landing gear, speed brake and 
wheel brakes. In leading edge of dorsal, 
where it meets fuselage top, is an air 
inlet to heat cxehanger for heating and 
ventilating system. 

Plastic tail eono houses secondary 
UHl' antenna, with primary antenna 
Itoused in plastic tip on top of the 
\crtical stabilizer. 

Interior Arrangements 

Alternate scliemes for fuselage interior 
are for cargo or higher density seating 
arrangements. By removing motable 
partitions, seats, and baggage and clotli- 
ing racks, cabin interior may be con- 
verted into a cargo area accommodating 
up to 2.500 lb. in units up to 25 cu. ft. 
(imposed by door limitations). Scat tie- 
down fittings also serve as cargo tie- 

Tlitougli elimination or modification 
of ba^age space, coat area or comfort 
facilities, a liigher density seating ar- 
rangement may be realized to allow up 
to eight passengers. 

Original Sabreliner design accom- 
modated engines in the wing roots. 
This has been changed to provide for 
pod-mounted units supported horizon- 
tally from aft fuselage section. Change 
has improved plane's aerodynamic char- 
acteristics, also facilities adoption of 
different powerplant units. Horizontal 
pylons for jet engines are tied to heavy 
frames aft of the fuselage pressurized 


Sofety Measure 

While nacelle intake overlaps the 
pressurized area, the turbine section is 
aft of the pressure cabin to eliminate 
any possibility' of pucture as a result of 
turbine blade failure, 

Nacelle minimum spacing from fuse- 
lage is about 6i in. Nacelle intake ez- 
tends over wing trailing edge by about 
10% of wing chord- Nacelle exhaust 
is directed below empennage at an angle 
of ^proximatelv 5 deg. 

Engine sdicdulcd for the Sabreliner 
is General Electric J85, but the pylon 


Captive Seal' is big feature 
of these NEW Aircraft Valves 



GENERAL PURPOSE SCREW SOCKET SOLENOID GENERAL PURPOSE 
SOLENOID VALVE PILOT VALVE • SOLENOID VALVE 



A new line of compact, light-weight aircraft valves featuring the blow- 
out-proof Bergen Captive Seal is now manufactured and distributed 
by Bridgeport, nationally prominent supplier of aircraft bellows and 
bellows assembhes. 

These valves are designed to withstand high temperature and pres- 
sure stresses, Steel retainer or hoop provides two breaking points that 
instantly release pressure imbalance when seal is broken. 

The Captive Seal is ujear-proo/— even abrasive particles in the 
fluid stream cannot damage it! Quickly replaced by anyone. 


Write for new cotolog with complete technical doto! 

BRIDGEPm THERMOSTAT DIVISION • MILFORD, CONN. 
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POWER IN 
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Versatile Bristol engines speed 
world-wide aviation progress 


The brilliant Bristol Britannia is only a 
part of the Bristol story. Another part is 
to be found in the design offices, labora- 
tories and production shops of Bristol 



Aero-Engines Limited. Here, for nearly 
forty years, Bristol designers have been 
producing power for the wings of the 
world. Power for defense. Power for civil 
air transport. 

From piston engines to the most ad- 
vanced ramjet guided missile power unit, 
Bristol engines have consistently pio- 
neered new design principles — demonstrated 
their unparalleled reliability. 


BR/STOL 

» 

Aero -Engines 








This shipboard oxygen generator, shown under test, 
gave an entirely new slant to on-location oxygen 
production. Developed by Air Products to supply 
breathing oxygen on aircraft carriers, it was the first 
such generator that could operate successfully on a 
pitching, rolling ship. Its design called for intimate 
knowledge of the low-temperature processing tech- 
niques that extract valuable g:ises from the atmasphere. 

This is but one in a string of Air Product.s "firsts” in 
low-temperature processing. Others range from tiny 


instrument systems to the largest tonnage plants ever 
built for generation at extremely low temperatures. 

As the pathfinder in low-temperature work, Air 
Product.s has gained an unmatched wealth of precise 
data and know-how that may well hold the solution 
to your particular problem in the separation, puri- 
fiaition or liquefaction of gases. These resources, plus 
long experience in the administration of government 
contracts, are at your command. Call, or write us 
at P.0, Box 538, Allentown, Pa. 
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ivill also accommodate I'airchild's Jfi’. 
(Both engines dcliscr about 2,450 Ih. 
Ihrast.) 

■|1ic- 135 can he rcniosed easils uitli 
CISC of a simple Mk. VIII typc'bomb 
hoist, by losveting the powcrplant 
tlirougli the access doot in the bottom 
of nacelle. Engine installation is casilv 
accessible at just about shoulder level 
fot easy reach in ground maintenance. 

There is a self-sufficient engine start- 
ing system incorporated. This is a com- 
biuafion starter-generator on each en- 
gine, svhicli draws power from nickel- 
cadmium batteries. Engines also can 
be started u-ith ground c-art. 

Wing Features 

Low wing is swept at 2S.5 deg. at 
25% chord Hue. W'ing section has an 
arerage 10% thickness. Aerodynamic- 
ailv actuatc-d leading edge slats are cm- 
ploved. as in Norm .American’s I'-S6 
and I'-lOO series. 

From tip to tip between front and 
re-jt spars, including center wing sec- 
tion box, entire wing is fuel tmk area. 
Wing skins, fabricated with integral 
stiffeners, extend in single panels from 
root to tip. Doors in top skin gi'e ac-ccss 
to fuel system equipnieiit in the sarioiis 
fuel tank bays. I'licl system uses single 
point pressure refueling, located on 
underside of leading edge of right hand 

niiig. 

Main landing gear athiclies to wing 
car spar, folds inward witli wheels 
uoused under fuselage. Leading edge of 
u ing and empennage arc thcmialh anti- 
iced. using engine bleed air. 

Ail control surfaccs-ailcrcms, rudder 
and elevators— are aerodynamicrlK Ixil- 
anced and are actuated by a simple 
mcclianical control system. N'lirth 
American's pliilosopliy here svas to im- 
prove maiiiWinabiUty in an area notm- 
ailv requiring considerable attention. 
I'or trim, entire stabili/.er is electrically 
actuated. On nidder and aileron there 
are electrically operated trim tabs. Land- 
ing flaps also arc electrically actuated. 

Structural Details 

Fuselage incorporates four niajot ex- 
truded longerons continuous from just 
aft of plastic nose back to plastic tail 

Two of these loiigerons run right 
abase height of n-iiig center section box. 
Upper longerons arc at upper portion of 
elliptical fuselage. 

Willi exception of primary bulk- 
litads, frames arc constant-depth 
formed sheet about 21 in. wide and 
spaced, gcnctallv. on about 9 in. 

Major bulkheads located at forward 
end of pilot's compartment, forward 
■md aft of main entrance door, and at 
■sing front and tear spar positions. 

re birilt up of sheet metal, extrusions 

nd machined fittings. .Aft pressure 


bulkhead is bonded all-metal .ilumlnuni 
i.llos lioneycoiiib .sandsvicli. In addi- 
tion to sers-ing as a pressure barrier, 
this bulklit-ad also senes as main sup 
|)ort member for engine pylons. 

Hcasy, cairted brilkhtad at fuselage 
tear supports vcrtieal stabilizer rear 
beam and carries vertical stabilizer 
bending into fuselage. 'I his bulkhead 
also has fittings to support liorizontal 
stabilizer rear Iwam. on wliicli stabilizer 
is pivoted. 

floor in passenger compartment also 
is bonded all-metal aluminum lioncy- 
comb sandwich. 

All fuselage skins are chemically 
milled to provide light slicct with ade- 


quate land areas for rivet atFacliment. 
Clicinieal milling shirts with a . 065-in. 
.sheet to |)rovide fot land areits of this 
dimension and ctclies the niatctial 
down to an average thickne-ss of .050 


Milled Spars 

\Mng sfrcictore is somewhat similar 
to that used on North .American F IOU 
and I'-I07. l''ront and rear spars arc 
milk'd, with webs varying from .070 in 
inboard to about ,0-10 in. outboard. 
Rear spar vveb inboard, used to sup 
port landing gear, is about .125. 

Basic vviug ribs are .sheet metal, 
liydtopa’ss formed. Machined iinits 



ProLcI &glr..n THE THERMIX CORPORATION Cr«.x.lch. Con. 

(Ohicas In 3B prindpal dlin) 

Canadian Artlialnvi T. C CHOWN, LTP, 164 Metcalf* Ave, V/etlmoanl, Montreal 6, Qoe. 

thT'aerotec corporation 
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netv blowdown WIND TUNNEL 



ivith air speeds over 3000 mph 


Developing air velocities four times tlie speed of sound, Boeing Airplane 
Company’s recently-completed test facility at Seattle joins the long list of 
wind tunnels built by Pittsburgh-Des Moines for private and governmental 
agencies over the past 21 years. The Boeing wind tunnel is of blowdown 
design, with air blast furnished by two 38 ft pressure spheres through a 
variable flow-forming nozzle to a 4 ft * 4 ft test area. A feature of the 
tunnel is its telescoping model-holder section for ease of setting-up test 
units. • For experience, craftsmanship and responsibility in wind tunnel 
construction of every type, eoasu/t PiUsburgh-Des Moines. 


Pittsburgh-Des Moines Steel Co. 

Plants m PITTSBURGH, DES MOINES. SANTA CLARA, FRESNO, and CADIZ, SPAIN 
Sales Offices at: 



include outboard rib at end of wing 
box, inboard rib of outer panel, out- 
bo.itd rib of center section and rib on 

Fnti^t.illv stiffened win| skins ate 
single sheets of 7075T-S smooth 
tapered from about .070 in. inboaid 
to about .040 in. outboard, the same as 
spars. 

Scheme for scaling integral Fuel tank 
is same as that used on FIOO-C, -D 
and -h'- \Ving boundary menibcrs- 
front and rear sprs and end ril>s-ha\c 
.1 milled groosc to accommodate scaling 
compound. At loc.itions where the 
skin is fastened to the frame structure, 
this groove is locally widened by spot- 
fating to proi idc a continuous path for 
scaling coi^ound around the fastener. 
Sealant (Thiokol putty) is injected, 
through small holes located near every 
third bolt, after the wing box is assem- 
bled. 

Injection hole is filled «ith a sclf- 
hipping screw to retain the sealant. 
This scaling procedure gives a continu- 
ous barrier agaiii.st leabige of fuel from 
the integral tank. 

Cockpit Instruments 

All units on cockpit panel arc readily 
\-isible from each scat. On pilot side, 
instrument panel has Maehincter, sensi- 
tise airspeed indicator, Collins Fliglit 
Director, tnrn-and-bank, altimeter, radio 
magnetic indicator, rate-of-climb indi- 
cator and clock. Also, marker beacon 
lights, vertical giro indicator, compass 
,'la'c indicator, switch tor testing fire 
warning devices, and landing gear posi- 

Instnimcntation for each engine 
includes: exhau.st gas tem|ieraturc indi- 
cator, tachometer, fuel flow and oil 
pressure gage. 

Radio pane! in center has VIIF 
transccirer. tu’o VOR receivers, switch- 
ing panel and automatic direction 

On copilot side there is fuel quantity 
test switch, fuel quantity gage (L Sj Ri. 
hydraulic pressure (L & ^ dual instru- 
ment), flap position indicator; three 
trim-position indicators, cabin rate-of- 
climb, cabin pressure and differential 

Another panel canics free-air temp- 
erature, emergonev VllF transmitter, 
sensitire airspeed indicator, cross- 
pointer. attitude gyro, tuni-and-bank, 
sensitive altimeter, R\T1, rate of clintb 
and marker beacon lights. 

Engine controls are pcrlcstal-mountcd 
between the two seats. 

Small oserhead panel, located on 
underside of top window center frame, 
carries check li.sts for landing and take- 
off, electrical master switch, interior 
light suitches. anti-icing controls and a 
caution-light panel which is ke\’ed to 
master caution lights in front of pilot 
and copilot. 


Universily Presents 
Space Law Lectures 

Uniicrsity of California's Unisersity 
Kxtension will present a series of lec- 
tures on space technology in coopera- 
tion with Ramo-W'ooldridgo Corp. in 
Los ,\ngelcs, San Diego and San Fran- 
cisco, beginning fan. 13. Course is a 
three-unit credit if enrolled at cither 
San Diego or Los .Angeles. A bachelor's 
degree in engineering or science is a 
prerequisite. Series held in San Fran- 
cisco is a non-credit lectHre, .ilthougli 
certificates of attendance will he 


.\im of the scries is to provide a 
sound exposition of fundamental prin- 
ciples of \cry long range ballistic 
\thiclcs, stressing those qnantitative 
laws which arc uniquely related to 
.space flight- 

Roster of lectures lists top authori- 
ties in their fields, including many lab- 
oratory directors, academic depart- 
mental hc-ads and men with major re- 
sponsibilities ill the .\inctican satellite 

liifomiation on lecture topics and 
the various lectures mav he obtained 
by writing University of California 
Unisersitv E.vtcnsioii, Los .Angeles 24, 
Calif. 


If your plans include— 



Consider these advonlages of . . . 


STRUCTURAL PANELS 
NAVIGATION SYSTEMS 
TEST STANDS 
RADAR ANTENNA 
MICROWAVE REFLECTORS 
TRANSIT BOXES 
MISSILE FINS 

ARMAMENT CONTROL SYSTEMS 


HONEYCOIVIB 


STRUCTURES 



WEIGHT REDUCTION 
HIGH RIGIDITY 
SHOCK RESISTANCE 
FATIGUE RESISTANCE 

Wa <an furnish yeu with complala 

SUB-ASSEMBLIES 

[ompawyin c. 
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BAU PISTONS used in General Electric Hydraulic Constant Speed Drive show lees than TEST DATA shows no measurable decrease in 

.000020 of an inch of wear after SCO hours of continuous operation. Wear is so minute a efficiency of G-E hydraulic constant speed 

highly sensitive electronic device is needed for detection. drive after 500 hours of operation. 


GENERAL ELECTRIC CONSTANT SPEED DRIVE TESTS SHOW 

Ball Piston Drive Efficiency Maintained 
Throughout 500 Hours of Operation 


Life test data shows no measurable 
change in efficiency of General Electric 
Hydraulic Constant Speed Drive after 
500 hours of operation. The drive was 
operated in a typical aircraft speed and 
load schedule with inlet oil temperatures 
from 250° F to 315° F. 

PRECISE INSPECTION of the ball piston 
units — key to the smaller size, lighter 
weight and mechanical simplicity of all 
General Electric Hydraulic Constant 
Speed Drives — shows why. After 500 
hours of severe laboratory testing, the 
clearance between the ball pistons and 
their sleeves showed no signiheant change. 
Based on these findings, General Electric 


engineers predict that this same hydraulic 
constant speed drive could have been 
operated for an additional 500 hours 
with little or no loss in efficiency. 
THOUSANDS OF HOURS of operational 
flying, plus these test results, prove the 
outstanding reliability and long life of 
General Electric Hydraulic Constant 
Speed Drives. These drives can be used 
with any 400-cycle a-c generator on 
piston, turboprop, or turbojet engines. 
COMPACT AND SELF-CONTAINED, a typ- 
ical 20-KVA drive measures in. long 
and 9K in. in diameter. It weighs just 35 
lbs. A typical 40-KVA drive measures 11 
in. by 11 in. and weighs 52 lbs, A self- 


provides steady state speed control to = 
1%. Fine frequency control to *1/10% 
and automatic paralleling can be pro- 
vided. For more information on these 
drives and other products of the Aircraft 
Accessory Turbine Department, contact 
your G-E Aviation and Defense Indus- 
tries Sales Oflice, or mail coupon, 
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Helicopter Stabilization Gains Test Hours 


By J. S. But/., Jr. 


Bridgeport Conn.-Conrpictc lumds- 
off sftibilily for helicopters provided 
llirough an electronic system has been 
fbimd feasible and reliable in large scale 
use in over 60.000 hr. of operation in 
200 Na\y helicopters. Reliability of 
this electronic automatic stabili/ution 
equipment (."SSK) is indicated b\- the 
f.ict that it averaged more than 20o lir. 
uso without a crab (malfmiclion of any 
type) and more than 800 hr. vvitliont 
complete loss of flic system. 

lire stabilization units receiving tliis 
tough scrice test wore designed by 
dto Sikorsky Aircraft Dnision of the 
United Aircraft Corp. and are being 
incoporated in all nerv Sikorsky heli- 
copters for the Navy. 

Weather Barrier 

Hands-off stability hits been the pri- 
mary stumbling block to all-wcatlicr. 2-1 
liour helicopter firing, wliich would 
more nearly realize the full potential of 
rotary wing aircraft. The stability and 
flying case of lielicoptcrs has been 
greatlv iinprored in tlie last 1 5 scars 
through tlic addition of sen os to reduce 
control forces and various mechanical 
changes in hub design. Despite very 
good progress in thi.s area, lielicoptcrs 
nave essentially remained unstable air- 
craft and a good deal of physical effort 
has been requited from the pilot dsiring 
all flight conditions. 

Cunnilatisc effect of thi.s conshml 
pilot effort plus tlic hixiiig character ot 
instrument flight has kept bad sveather 
and night fiiglit from being routine 
with Irclicopters. instniment flight is 
most unsafe during hover and at loss 
forward speeds. I'or mo.st inilitan' and 
civil operations instrument flight is still 
.in emergency procedure. 

Automatic .stabilization equipment 
lias deflated the stability problem so 
that the liclicoptct is capable of being 
trimmed for completely liauds-off fliglit 
at all forward speeds. Two general ap- 
proaches hai e been taken to stabilizing 
lielicoptcrs. 

• Completely mechanical systems. 

• Electronic systems. 

Electronic sisteins resemble auto 
pilots for fixed wing aircraft, but are 
more completely integrated into the 
helicopter contrrjl system. To date they 
haic gencrallv been more successful 
than the mccKanica! systems. Primarv 
drawbacks of tlic electronic equipment 
lias been its complexity and a concern 
oicr its reliability under operational 
conditions. 

Results of scnicc use of the Sikorski’ 
system with onlv one complete fail- 
ure of the unit recorded per 800 fliglit 


SIKORSKY nutomatic stabiUzatiun equipment has been tested on IIS8 kclicoptcrs (above) 
for the Navi. Resembling autopilots, units arc used constantly in flight. Lowest schematic 
(bciowj shows tipleal fixed wing autopilot, actuated bv small secondary manual stick at 
left. Pamllcl type ASE (center) for helicopters climiiiatcs this secondary control, main 
coiitiol moves during ASE operation. Sikorsky series type ASE (above) eliminates the 
control stick movement and gives the ASK only limited aiithorlty over the controls. 
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SPEED YOUR MISSILE PROGRAM WITH 


Pmisioii Welded Slainlese Steel. 


I 





Hcre's.how you can stretch your present overloaded engineering and 
production facilities on missile projects . . . 

Use the experienced designers at the Jet Division to develop structures, 
tanks, and other nir-franie parts of your missile . . . 

Use the complete facilities of our sheet-metal shop, welding shop, and 
machine shop to make these missile components . . , 

Let our experienced tool designers and skilled press operators produce 
precision forgings in steel, titanium, and high alloys lor the hardware 
on your missile. These forgings are so accurate in dimension and contour 
that most finish machining can be eliminated. 

Let us send a trained sales engineer to discuss your missile components 
requirements. 



rMum end Hlgh-Alloy Perts 

OF JET ENGINE COMPONENTS 



«l ET DIVISION 

TTiompson 'Products, inc. 

CLEVELAND 17, OHIO 




DAMPING 

DONE 

EASY 



and LYNDON KN0IT5 HOW tkfough long 


Through utilization of the self contained 


Created specifically to fulfill the need for a 
more reliable damper with optimum linear 
relaiionthip. Lyndon's damper is thoroughly 
field cescedt is unaiTected by operating tem- 
peratures from -lOO’F.co +300°F.anii is 
qualified in accordance with specification 
MIL-E-5i72A. 


LYNDON 


AIRCRAFT, Inc. 


Sebiietgryef SCOVILU MANUFACTUHINO COMPANY 


hr. would scorn a good record for a new 
clcctro-nicchanical device of consider- 
ably complexity. 

Sikorsky experience has shed some in- 
teresting light on electronic actuated 
controls in general. Sikorskv engineers 
say that their main design trouble with 
the system has not been with electronic 
but rather with the mechanical design 
and qualit)' control of the rest of the sys- 

First source of system operational 
failure was relays, with mechanical 
maladjustments of the system next. Vne- 
uiim tubes pror’cd much more reliable 
than they are generally given aedit for, 
but they remain the hard enre of unre- 
liability. The other type failures cn- 
countered can be improred by better 
design, but vacuum tubes remain unpre- 
dictable. It is hoped that transistors 
will impror e the situation. 

General reliability of the system was 
pros-eii in large measure because the 
Na\w Bureau of Aeronautics directed all 
helicopter pilots to use automatic stabi- 
lization continuouslv if their helicopter 
was so equipped. The aircraft «as to be 
giounded if the system did not func- 
tion properly. This insured that auto- 
matic stabilization equipment would 
get a quick and thorough evaluation 
and that flvina and maintenance per- 
sonnel would Become proficient in its 

Pilot acceptance is reported to be 
excellent because of the system’s fatigue 
reducing quality and its reliability. 
Instrument Flight 

TTic new and reliable stability that 
automatic stabilization equipment pro- 
vides for helicopters means that full in- 
Stnrment flight is possible now with 
Standard blind-flving instruments. New 
instrumentation is being developed to 
make this type of flight easier. 

All helicopter operators stand to 
benefit greatly from this work. Tlic 
Navy wants to use the helicopter, which 
has proven to be a very' effective anti- 
submarine aircraft, on a 24 hr. schedule. 
The Army wants to insure helicopter 
transportation on a round-the-clock 
basis. It would eliminate forward medi- 
cal stations, for instance. Commercial 
operators will have an all-weather pas- 
senger vehicle once twin-engine heli- 
copters are available. Search and rescue 
operations will become more effective, 
to mention only a few of the possibil- 
ities of the stable helicopter. 

Development of electronic automatic 
stabilization ei^uipment has taken two 
paths, both different from a normal 
autopilot. The systems arc an integral 

K t of the normal helicopter controls. 

e most obvious difference to the 
pilot between the automatic stabiliza- 
tion systems and the normal autopilot 

• Autopilot is controlled by a knob or 


AVIATION WEEK, 0« 


zr 9, 1957 


Stick separate from the imiin controls 
of the aircraft, 

• Parallel type automatic stabilization 
equipment moves the entire helicopter 
control svstem including the pilot’s 
stick to maintain a given attitude. 

• Scries type automatic stabili/atioii 
equipment does not move the pilot's 
stick as it keeps the helicopter in a 
given flight attitude. 

Sikorsky's equipment is the series 
type, which requires much less power 
to operate than the parallel and is con- 
sidered to offer a significant weight ad- 
vantage for a singfe rotor helicopter. 
The Sikorsky system adds only 60 lbs. 
to the normal weight of the control sys- 

Tlie Navy has specified that auto- 
matic stabilization closely resembling 
this system be installed on some of its 
new helicopters. However, in further 
development to perfonn more sophisti- 
cated functions a combination of the 
scries and parallel systems w ill proliahly 
be used. NavT personnel. Sikorsky, and 
some other contractors arc working on 
this combination. 

Series Operation 

To insure that the series system never 
puts the helicopter into some sudden, 
unusual and dangerous attitude it has 
limited authoritv over the control sys- 
tem. It can onlv move the cyclic con- 
trol svstem through 10% of its total 
travel to retain anv attitude that the 
pilot gives the helicopter. To maintain 
altitude, the svstem can move 14% of 
collective pitch travel. In yaw it can 
change the pitch of the tail rotor 
through 1 5% of its travel to maintain 
heading. 

Wiilc malfunctions of the series 
equipment still occur and the system 
may give the controls a ‘'hard-over” sig- 
nal, it is well within the capability of 
the pilot to correct it. 

Until recently autopilots and similar 
equipment wore furnished to airframe 
manufacturers bv the government and 
the airframe builders were not responsi- 
ble for the performance of these units. 
Sikorsky developed its automatic Stabi- 
lization equipment as a part of its 
obligation as prime contractor on the 
nSS helicopter. This met with some 
opposition from instrument makers. 
However, the Sikorskv design u.sed 
servos, gyros etc. purchased from instru- 
ment and equipment manufacturers to 
Sikorskv specifications. 

Tire verv intimate relationship be- 
tween the helicopter, its control and 
its automatic stabilization equipment 
made development by the prime con- 
tractor seems attractive. 

Itvvorked in thellSS case as indicated 
in opcratioiuil use. It mav lead to even 
greater responsibility for the prime con- 
tractor in helicopter purchases by the 
govermnont. 
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— for all 

equipment with 
electron tubes - 

SPECIFY lERC 
heat-dissipating 
electron tube 
shields to 
increase tube 
life! 


Maintenance "down time” and casts reduced for all 


electron tube-equipped guidance, radar, aircraft, mobile surface communication, 
radlo-TV and other Industrial and commercial types ef electronic equipments! 


You can get immediate, most effective results only with lERC 
Heat-dissipating Tube Shields — the exclusive, patented, time-proven 
design available in a wide selection to meet every electronic equipment 
requirement for new or retrofitting applications. lERC shields give 
you the only commercialiy-nvailable heat-dissipating shield which will 
actually meet or exceed military specifications because they provide 
greatest reduction of electron tube bulb operating temperatures, maxi- 
mum vibration and shock protection plus compatibility with all tube 
diameter tolerances. 

Investigate this proven way to get increased tube life and equipment 
reliability by eliminating electron tube failures commonly caused by 
heat, vibration and shock! 



Wc'll gladly send you our lERC Heat- 
dissipating Tube Shield Guide showing 
over l.iOO tubes and tube shield combina- 
tions to select from for increased lube 
life and reliability. Write today.’ 


International S 


AVIATION WEEK, D« 


sr 9, 1957 




PLASTIC sphere (left), eontsining a metal casting held in position by rubber balloons, has 
just rolled doun cinite to movable platform which holds casting betweeu Rnoroscopc and 
viening screen in control cab (right). Cab Is shielded to protect operator from radiaUon. 
Camera at left of vievsing screes can be swung around to pliotograph fliioroscoped casting. 


Fluoroscopic Castings Inspection 
Spots Gas Holes, Sand Inclusions 


nalliis— I* liiarnse<'pic inspection of 
inagnesimn and aluminum ca.stings li;is 
been c'.iluatcd for the Navy b\' Cliancc 
Vouglit Aircraft, Inc., and tlic com- 
pail) has found that fluoroscopj' can be 
used to replace or reduce use of X-ray 
inspection. 

In its report to Nasal Ordnance 
Laborator). Chance N'oiight recom- 
mended that fluoroscop) replace X-ray 
on a 100% basis for certain castings, 
and the test progniin indicated that this 
process may also be valuable in inspec- 
tion of stainless steel brazed honey- 
comb material. 

Chance Vought has been testing a 
Itigh intensit) fluoroscopc for the Navy 
since I'ebruarv, 1956. 1 ne machine svas 
dc'clopcd b\' Nas-al Ordnance Labora- 
ton', and the compans operated the 
evaluation program at the request of 
Bureau of Aeronautics. 

Fluoroseope Loyout 

Fluoroscopc was installed in a booth 
layout for Chance Vought’s test pto- 
grani. Castings ate put in plastic 
spheres and rolled down a chute to a 
movable platform which holds the cast- 
ing behveon the fluoroseope and the 
viewing screen in the control cab. The 


casting can be rotated by remote con- 
trol from the control cab and thus 
can be inspected from all angles. Cast- 
ings are remosed throngh a second 
chute when the inspection is com- 
pleted. 

Control cab is shielded to protect 
the operator from damaging radiation. 
Cab contains instrumentation for the 
fluoroseope and controls for inos ing the 
castings. Cab is also equipped wrth a 
eanicta uhich can be sssimg in front of 
the s'iewing screen to photograph tlie 
fluoroscoped casting. 

Test Program 

Two tubes were used in tlie test 
program— the Super Dvnamax. Focal 
spot 1 mm. 900 K\'P-MA and the Spe- 
cial lligli-powcr Machlett tube, I'’ocal 
spot 0.5 mill.. -1,000 K\'P-M.\. Screen 
was tlie Radclin F witli an unsharp- 
ness mcasurcnicnt of 0.5 mm., and 
posset supph- was a Genera! Electric 
transformer with 2.000 KVP-MA rat- 
ing- Sistcin also has a stepless soltage 
control, and niilli-am|3cragc is auto- 
maticalh’ adjusted to m.iintain con- 
stant power output to the tubc. 

Clcar |)lastic spheres ate used to hold 
(he castings. Small rubber balloons arc 


~ GWoquip 

Engineering Notes 




The Aeroqvip 3200 
Self-Seoling Coupling 
described in the adver- 
tisement of fhe right is 
designed to meet the 

tion Mll,-C-2i427, This 
specificotlon requires 
orronged so thot If it is 


connected ogolnst pressure thot might be 
present in on hydraulic system, we chose to 
a 0 quick-leod threod os the connecting 
sons. The ongle of this threod Is such thot 
the volve springs will easily push the coupling 

for enough to be fully locked. These threods 
o permit the coupling to be connected even 


The fast lead used in this device requires the 
locking mechanism to be capable of with- 
standing o large proportion of the seporoting 
force developed between the coupling holves 

locking device Is not unduly severe on the 
smoller sizes of couplings, it does grow to 
appreciable proportion on the lorger sizes 

sider the full ronge of sizes when evaluating 
o coupling design of this type. 


The new military speclllcatlon ossumes the 
couplings will be used in the connected posi- 
tion only. Our experience hos indicoted that 
it Is often odvontogeous to use hydroufic 

Aeroquip coupling so thot either half will 
meet at leost 30.000 cycles of the impulse 
and vibration test. 


To sum up then, the Aeroquip 3200 Self- 
Sealing Coupling will snap opart if it is not 
fully locked when connected. It con be con- 
nected against pressure. The motion for con- 
necting and disconnecting ore exoctly the 

pressure. And. the 3200 Self-Sealing Coupling 
1$ available with either MS or AN stondord 
tube connection. 
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Fast Acting! 
Aeroquip 
3200 Series 
Self-Sealing 



Coupling 

FOR 3000 PSI. SYSTEMS 

#SAFE . . . may be checked visually 
or manually for locked position. 

• SIMPLE . . . valves contain only 2 
moving parts. 

• FOOLPROOF . . . there is no stable 
interinediote position where the cou- 
pling is partially open and unlocked. 


eOUPlINO HAIVIS SPXING 

perfectly until ccupling is reconni 


VAIVIS CLOSED. Eoch 


• NO FLUID LOSS ... the Aeroquip 
design prevents fluid loss during con- 
nection and disconnection. 



^^eroquip 

AEROOUIP CORPORATION, JACKSON, MICHIGAN 

AE«OaUIP COIPOPATION. WESTSaN DIVISION. BUeiANa, CAIIFOPNIA 
AEEOOUIP ICANAOA) LTD.. TOtONTO 19. ONTAtlO 
AEkoouip raoDucis are fully protected bt patents in u.sa. and abroad 








Note: to precision-minded men at McDONNELL 


TACTAIR 


mamifaciurers and ihc Armed Forres on rivil and 
military aircraft. One reason is tuscom design in 
close cooperation with your enpntcni. 

at Tactair works on tiualiiy controi. 

Case in point: this miniaiuriacd 4-way pneumatic 

operating slops, unusuallt- lovr operating torque at full 
pressure, and a unique safety torque override. 
Results : substantial sat ing of space and weight 
in aircraft— plus dependable performance under 

Reminder : on standard or special components, 
we welcome a chance to assist you with your next 
precision vaJve problem. Ever)- job we do is done 
on a personalia^ basis and hacked by our warranty 
of responsibility. It has bten that way for 16 years. 
Tacuir Valve Division. Aircraft Products Company. 
Bridgeport, Pa. BRoadway 5-1000. 




CASTING rests on balloons in plastic lieinis- 
pbcrc; demonstrator shows how three more 

aiiploycd to suspend the wsting inside 
the sphere. System will handle items 
up to 3 maximum size of 12 in. When 
the machine was designed in 1951, it 
was found that 95% of castings used 
tell in tliis size range, and today prob- 
able 80% arc still in this category. 

fluring tlic evaluation, Chance 
Voiight inspected 2.000 production 
aluminum and magnesium castings to 
get a comparison between X-ray and 
fluoroscopic techniques. .All castings 
tested had been previous!) X-rayed, and 
X-ra) -rejected castings were scattered 
through the test lots so the Buoroscopc 
operator didn't know the X-ray esalua- 
finn of the Castings he was inspecting. 

Cost anahsis of the two tccimiqucs 
was made bv timing fluoroscopc inspec- 
tion of 10 eastings, tlren multipls ing l)v 
two. since two operators arc required to 
work flic sistem. Costs cited in Chance 
Voiight's report show charges of l-t-18 
tents for fluoroseop)-, while costs of 
X-ra\ ing the same castings ranged from 
80 cents to S1.96. 

Better Than X-Ray 

Cliancc Vonglit also inspected 150 
pitot tubes for sealant contamination of 
voids in the tubes. Company found 
fluoroscopv more cffcctiic tlian X-niy 
for the job and noted tliat fluoroscopic 
inspection could be accomplished while 
the tubes were in tlicir shipping cat- 

.Among disadi-antages of the system, 
Cliancc A'ouglit listed the fact that 
the plastic splictcs used are fragile and 
break easily. C. R. McChesucc, metal- 
lurgical engineer in cliargc of tlie pro- 
gram, notes that an operator can in- 
spect about 70 castings an hour with 
tile present plastic sphere technique. 
He estimates that 100 castings could be 
inspected in an liour with an improsed 
handling teehniqnc-maybc a set of re- 
moteh- controlled haiids similar to 
tliosc used in atomic research. 
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During the tests. 58 of tlie 121 cast- 
ings rejected bs- X-ray were also re- 
jected bv fluoroscopy, llic remaining 
63 castings rejected by X-ray had micro- 
shrinkage which couldn't be detected 
b\- fluoroscopy. But fluoroscopi- also 
rejected 129 castings not rejected by 
X-rav. These castings had gjs holes and 
sand inclusions tliat X-ray had missed. 

Chance A'ought is now installing a 
new Di-namj\ 150W tube supplied 
by Machlctt Laboratories to give the sys- 
tem capabilitv of detecting -micro- 
shrinkage. lest program will be 
finished in about three months, after 
Cliance l/ought lias run 1,000 castings 
through with the new tube. 


•As a result of the test program,, 
Chance A'ought reported that fluoro- 
scopy can be widely used to replace or 
reduce X-ray inspection. For Class lA, 
Mil-C-6021 castings, it is recoin- 
iiiCTidcd that fluoroscopy be used on a 
100% basis, but that X-ray be used on 
a 10% sample of the castings as a 
means of double checking. Report 
recommends a complete switch from 
X-ray to fluoroscopy for Class IB, \fil- 
C-6021 castings. 

No extensive testing was done on 
stainless steel brazed assemblies, but 
work done indicates that fluotoscopi- 
w-ould be superior to X-ray inspection 
for this hpc of material. 


PUT HARTWeiL TO WORK 

ON VOUR COMPLEX 
MECHANICAL 





wrftf AT tAAT-THB IDtAl FIBID ATTACHA31B PSTTIMOl 

TripJe-locked to hose — cannot blow oft. 

Dynamically sealed — not once, but twice — cannot leak. 

Tamper-proof — cannot be loosened accidentally or by vibration. 

MTHl MAPOAM AS OAPPMOABtr AS IP PACTOAY ASSSMBLSD 

by trained mechanic under closest supervision — yet 

Easily assembled — flared skirt on socket protects hose and hands. 

Needs no special skills-no torque wrench required. 

Foolproof — parts fit only one way — the right way. 

AMO IT IS TAUir ASUSABLE ASAIM AMD AQAIM 

Hardened parts keep extra safety factors intact. 

Lines made with Seal-Lock Fittings which have been disassembled and 
reassembled many times still function as well as originally. 

AMOTHEA AAOOUCT OP RESISTOFtEX IMSSMUITY, 

to the standards of Resistoflex Reliability, 
for your safety and that of your customers ! 
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Nose Cone Will Be Army Satellite 


Pasadena, Calif.— plmined 
satellite (AW Nov, 25. p.' 51) will not 
separate from tlic last stige rocket 
after kiuncli by a sliglitly modified 
version of Army’s Jupiter C multi-stage 
ballistic missile test \ehiclc- 

Dr. William II. Pickering of Jet 
Propulsion Uihoratory. California In- 
stitute of Technology, reported that the 
satellite's launching is scheduled for 
sometime between the Erst of the year 
.and the end of March. 

Pickering said Jet Propulsion Labora- 
tor\' has assumed a role in the Army 
program equivalent to that played by 
the Naval Rcsearcli Laboratory in the 
Vanguard program, Jet Propulsion will 
iidapt the final two rocket stages to tlic 
satellite launching task and will modify 
(he satellite instrument package to tit 
the rocket. 

Instrumentation potted in shock ab- 
sorbing foam plastic will be formed to 


a bullet shape to fit within the steel 
nose cone of the final rocket stage. 
Effect on instruments of heat tran.sfor 
from rocket motor and desire for uni- 
form visibilifv' regardless of visual angle 
which led Vangiurd scientists to choose 
a separated, polished splicrc arc not 
considered important in the Army- 
Jet Propulsion Laboratorv project. 

Instrumentation in the Jupftcr- 
kiunchcd satellite was fomierlv Package 
2 in Vanguard program. Main experi- 
ment is a cosmic ray study by tlic 
State University of Iowa under the 
direttion of Dr. J, A. Van Allen. 

It will be replaced in the Vanguard 
program by a study of the earth's radia- 
tion bakinie by flic University of Wis- 
consin. Package 2 weighs about 20 lb., 
will be slightly over 12 in. long. Its 
average diameter will bo about seven 

The Army satellite will carry two 



C-130 Makes Rough Field Landing 

Lockheed C-130, beiug tested bv- the .\ir Force at Eglin .\F8. Fla., cuts a H-iii, ditch 
in sand during a rough field biiding demonstratioii. Weight of the aircraft was 103.000 lb. 
Though the Hercules v> as designed for short, hastily prepared airfields, it vvas not originally 
intended to land on this type of tcirahi. 
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must for lighting. Instruments, 
controls, rectifiers, window-heating, 


raft A-C' systems. Combining 
stings with minimum size 


and weight Is achieved by 
sf Class H insulation and d 


steel.for cores. 

Easier installation and maintenance are assured by molded 
terminal boards and covers. This feature provides an 
additional weight reduction, too. 

Peak cooling efficiency results from the open-type 
construction, which also eliminates weighty 
housings and filling compounds. 

This transformer meets all environmental, overload, 
regulation and efficiency requirements of Air Force 
Specification MIL-T-9219, as well as the most rigid 
Individual requirements. It is rated at 
IV^-kva, 3-phase, 380-420 cps, 200/115 voHs, full load. 
Contact your Westinghouse representative, or write 
Westinghouse Electric Corporation, Specialty Transformer 
Department, P. 0, Box 231, Greenville, Pennsylvania. 


/ smaller, 
/lighter, cooler 
/ Westinghouse 
/ transformers 
/ for each function 
of every 

aircraft A-C system 


you CAN BE SURE . ..IP it!; 

\^stinghouse ™ 
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transmitters. One will be tlic standard 
Vanguard transmitter with an output 
o( 100 milliwatts that can he received 
bv the Minitrack network and by ama- 
teur radio operators. Signal is ex- 
pected to last for two or three weeks. 
'ITic second will be Jet Propulsion 
Laboratory’s Microlock system also 
transmitting on 108 me. but at a power 
of onlv 10 milliwatts. Low power level 
and long range are obtained by using 
bandwidth of only a few cvoles. 

Because of low power requirement. 
Microlock transmitter is expected to 
send for several months. Amatcuis will 
be unable to pick up the signal because 
of the unusual receiver sensitivity 
needed. Microlock receiver uses phase 
lock system to get this sensitivity. U. S, 
will build a network of these in several 
countries. Microlock system vsas de- 
signed about a year ago. Transmitter 
weighs one-half pound; batteries weigh 
one and one-lialf pounds. 

A later Armv launching may put 
up a 1,000 lb. satellite. Redstone first 
stage and Thioko! Recruits in second 
and third stages would be replaced by 
production configuration of Jupiter and 
Sergeants in second and third stages. 

Britain Reviews 
Aircraft Programs 

London— British defense officials now 
arc carrving out a thorough review of 
the nation's military aircraft pri^.im. 

The Ministry of Defense sav-s the 
rev iew is designed to keep the number 
of British airaaft projects to the mini- 
niim consistent with security. 

This is stated in reply to a lIou.se of 
Commons subcommittee which last 
January severely criticized British ait- 
cruft procurement methods (AW Jan. 
28. p. 26). Research and development 
facilities are being studied with the ob- 
ject of merging establishments where- 
cver possible, it is said. 

The review is also being undertaken 
due to changes in defense program- 
ming outlined in last February’s White 
Paper. A defense of past British air- 
craft procurement policies is put for- 
ward in the replies. 

Noting committee criticism of what 
it regarded as an extraordinary num- 
bc of liclieopter projects, the Ministry 
of Supply replies; 

"No work on helicopters had taken 
place in the United Kingdom during 
the war so that a good deal of leeway 
liad to be made up if any service and 
civil requirements were to be met with 
British designs." 

It said that of the 10 helicopter proj- 
ects referred to by the committed 
three have been abandoned, four have 
resulted in production aircraft and 
three ate still under development. 

The subcommittee stronglv aitidzed 
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■ Are you taking full advantage of the System Con* 
cept? Cornelius has the experience, facilities and 
abilify to design and manufacture your complete 
pneumatic, cryogenic, or hydraulic systems. 


Take advantage of Cornelius experience as one 
of the pioneers of the "Packaged" System Concept 
A Cornelius Sales Engineer is ready to discuss your 
requirements. For specific information and latest 
catalog, write today. 
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Remmert -Werner. . . 

Big-Change Artists 


Over 200 aircraft conversions . . . 
thousands of corporate planes maintained 
and serviced . . . millions of gallons of Shell 
Aviation Fuel sold to satisfied customers— 
that's Remmert-Werner’s 10-year record! 

80 


In June ’56, a caravan of three giant mo- 
bile units left Remmert-Wemer's borne 
base, Lambert-St. Louis Municipal Aii- 
port. It was headed for Pompano, 
Florida. 

Bill Remmert met the caravan. Uti- 
lizing its complete machine, woodwork- 
ing, and electrical shops plus radio racks, 
stockroom and expert mechanics, he es- 
tablished another R-W-staffed base. 


"When we took over the Pompano 
field,” recalls Bill, “we needed fuel- 
ing equipment— fast. Shell engineers 
came down and designed our hulk 
plant. And almost before we knew 
it, there were the three 15,000-ga)Ion 
storage tanks we ordered waiting 
out there on flatcars, ready to go. 
Shell helped us zoom into business,” 

Besides servicing a good number of 
America’s 28,000 corporate planes, 
Remmert-Wemer also converts sur- 
plus commercial and military air- 
craft into luxury planes for private 
owners and corporations. 

In an ordinary conversion job, 
R-W rips out every hit of wiring and 
piping, and installs completely new 
systems to customer specification. 
Lounge chairs and sofas, tables, 
lamps, galleys and any other special 
furnishings are designed and built 
by R-W craftsmen. 

Among the organizations that 
happily fly Remmert-Wemer con- 
versions are Olin Mathieson 
Chemical, Grumman Aircraft, 
Hercules Powder and Owens-Illinois 
Glass. 

"It didn’t take long for us to find 
out that when you’re a Shell Dealer, 
business flies your way,” says Bill. 
"Shell works right along with you, 
helping you build your business. 
They've even helped us locate old 
DC-3’s when they’ve been hard to 


get. A Shell man spotted some 
while traveling in Turkey last year. 
We went right over there and 
bought them. Most of those ‘3’s’ 
have already been converted into 
flying yachts.” 


If their fifst 16 months at Pom- 
pano is any indication. Bill Rem- 
mert and Bob Werner are on their 
way to making R-W service avail- 
able to America’s ever-increasing 
fleet of corporate aircraft. 



It pays to be a Shell Aviation Dealer 

"-and the Shell office nearest you tcill be glad to show you why 
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u-jsli; in tlic Supcnnarinc Swift pro- 
erani, bhcling the aircraft a S92-million 
failure. Of this cliarge the Ministia- of 
SuppI)’ says; 

"The Swift n-ds a failure iu the sense 
that it prosed impossible to develop 
the aircraft to an acceptable perform- 
ance in the main roles for which it was 
required within an acceptable time. 
During 19?2-1955 troubles encount- 
ered in development were not obvi- 
nusU- greater than those normally met 
in the dc'X'Iopmcnt of an advanced air- 
craft and it was expected that they 
could be oscreomc within a reasonable 
time, Moreover, during most of the 
period the difficulties cncounteied in 
the development of the Hunter 
seemed, if anything, to be the greater. 

"Orders for Mk- Is and 2s were re- 
duced to very small numbers by the 
middle of 19 5?, when it was clear that 
these aircraft would not fully meet the 
operational requirements.” 

rhe Ministrs’ says orders for Mk. 5s, 
■4s and 6s were canceled in rebniarv, 
1955, As soon as flight tests had shown 
that these Could not be brought to an 
aceejstablc* standard without mote ex- 
tensive development than could be 
justified in the circumstances. It notes 
that the Mk. 5 is in service as a tc- 
connaissanec aircraft. 

llie Ministry says it has now- 
adopted the 'development batch" sys- 
tem of the U. S. Cook-Ctaigie plan, 
crcdihng this as one reason why Ameri- 
can fighter development is ahead of 
Britain. Ihc Ministry insists that 
bomber development in the two coun- 
tries takes about the same time. 

Meanwhile. three prominent mem- 
bers of the aircraft industry have put 
their views about the effect of defense 
reductions before the parliamentary 
and scientific committee of the House 
of Commons. Thev are Dr. A. K. 
Russell, director and chief engineer of 
Bristol Aircraft. II. G. Nelson, manag- 
ing director of English Electric and 
Sir W'illiam Kanen, technical officer 
for A. \'. Roc. 

Dr. Russell suggested that in view 
of the phaseout or fighters and bomb- 
ers. substantial government support is 
needed to prevent the industry from 
falling behind in the- development ot 
civil aircraft. 

Regarding British plans for a super- 
sonic airliner, he said it is possible that 
an economic solution niav be found 
not at low supersonic speed but ;it 
speeds in excess of Mach 2. 

Nelson suggested a new government 
agency he set up to administer a na- 
tional policy for civil aviation. 

I'atten disagreed with those who 
have written off the future of manned 
aircraft in favor of the guided missile. 
"I rccogni/;c." he said, "that there will 
be fewer of them than formerly hut 
their variety will be greater." 
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Russians Display Ground F orces, W capons 


FLIGHT students at left are same as in photo at top tight. Paiatioopers are sliown at tight; they are armed with' new automate pistols. 


SOVIET mobile ground equipment show.s definite improvement over weapons used fn 
World War II. Note missile being traiisported on truek in left backgtouud. 
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WRAPPED 



THEN 


Look to Packard for it! 


Packard Electric has complete facili- 
ties for developing, toting and 
producing all types of quality cable 
for aircraft, missile arid electronic 
applications. 

Teflon insulation, for example, was 
used in its earliest forms in Packard 
cable. NowPaokard cable is avaUable 
with extruded Teflon and with one 
or more wraps of Teflon film and 
glass-support^ Teflon tapes sin- 
tered. It can be furnished in various 
colors, shielded and 'or braided. 


Uniform insulation can be assured 
over every inch of length. The cable 
is made to withstand temperature 
extremes as high as SOO^F. and as 
low as minus 130^P., without losing 
either its flexibility or high-perform- 
ance characteristics. 

By making Packard Electric head- 
quarters for all your Teflon-insulated 
aircraft cable needs, you will be 
assured of a uniform high-quality 
product and the benefits of Packard's 
years of experience in working with 
Teflon insulation. 


For your convenience, Packard 
Electric maintains branch offices 
in Detroit, Chicago and Oakland, 
California. 


Packard WElectric 
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AVIONICS 


USAF Expert Proposes Future Devices 


By James A. Fiisca 

Utica— Radical)!- new components 
and techniques requited to meet Air 
l''orce needs of 20 years from now were 
suggested here by one of USAF’s top 
communications experts, Dr. Joseph 
11. Vogelman, head of tire Directorate 
of Communications of Rome Ait De- 
velopment Center. 

Dr. Vogelman told engineers attend- 
ing the Third Acro-Communication.s 
Svmposium tliat he svanted to stimulate 
new idc-as in desclopmcnt of USAF 
cnmrnunications equipment by extra- 
polating technical advances now in tire 
rcsciitch phase to equipment of tire 

Dividing the subject into hvo parts, 
he first described the characteristics of 
certain special components to be de- 
\elopcd and then the equipment that 
could be created with these special 
components. 

New Components 

Though the future will create a con- 
tinuing demand for new components, a 
requirement that will not change is that 
both new and existing components be 
made smaller, more reliable, more effi- 
cient, operate at higher frequencies and 
be less expensive. 

Requirements for certain of these 
special components to be developed are: 
• Low-loss, high permeability, ferrite- 
like materials. Phase velocity of electro- 
magnetic waves in the material should 
be a function of frequency such tliat a 
quarter wavelength plate of the mate- 
rial is exactly a quartet wasciength over 
a very wide frequency band. Subjected 
to magnetic field, pliasc shift sliould re- 
main constant o\-cr a wide frequenev 
range. 



tained uitkin envelope of niultiple-beani, 
iiiultiple4eflectian-plate cathode ray gun. 


• Small, simple device that can ionize 
gases passing through it and eject them 
in a controlled, high velocity streanr. 
This mav be an application for the 
nuclear energy from radioactive mate- 
rials. 

• Bi-stabic semiconductor which is 
highly resistive to voltages under one 
volt, but which changes to a very Ion- 
resistance state wlicii 11 high voltage is 

This second stable state should be 
licld after the liiglicr soltage is removed 
as long as at least one r oft d.c, is eon- 
tinuouslv applied. 

This device will be recognized as a 
close relative of tire newh- dircloped 
NPNP transistor. It should ha\-e a 
counterpart wliich would change states 
when bombarded by an electron beam 
instead of the application of high volt- 
age. 

• Semiconductor which can operate as 
a linear amplifier of lOw. output. .Alpha 
cutoff should be at least 2,000 me. 
Critical qualitr- control requirement for 
tliis device is phase shift. The amplifier 
must be controlled in production to a 
repeatability of linearity and pliasc shift 
within 1%. 


Future equipment 

With these new components avail- 
able in tlic future imentoiy, equip- 
nrent of the future will be relatively 
easy to design. The USAF communica- 
tions systenis of the future will be made 
up of the following kinds of cquip- 


• Terminal equipment. These will Con- 
sist of telephone transmitters and rc- 
ceiicrs, teletype decoders and page 
printers, facsimile scanners and print- 
ers, and data sources and stores. 

• Multiplexing equipment. 

• Switching equipment. 

• Transntission media equipment, This 
will include antennas and transmission 
lines, receivers, transmitters and fre- 
quency translation repeaters. 

Snitching equipment of the future 
will use same fundamental building 
blocks as switching equipnrent todai'. 

The aecompiinying sketch shows the 
makeup of a basic 100 line switch- 
board using some of tlic new compo- 
nents described earlicr. 

The sketch shows two signal banks, 
r and R, two control banks. S and HS. 
and the line finder. Each of these banks 
will consist of an insulator board on 
wliicli is printed 100 vertical con- 
ductors on one side and 100 horizonal 
conductors on the other side. 



tically on one side of insulator board, hori- 
aontally on other side. Line finder bank 
conducton all run horiiontally. 

Between each crossing of the hori- 
zontal and vertical conductors a hollow 
cylinder is inserted which connects the 
two conductors. This hollow cylinder 
is the bi-stable semiconductor prc\i- 
guslv described. 

I'hc line finder consists of 100 hori- 
zontal conductors on both sides of an 
insulator board, with hollow cylinder 
rcmiconductors connecting the hvo op- 
posite conductors through the in- 
sulator. The line finder banks resemble 
tlic signal and control banks except for 
one additional cylinder on each line 
(sec sketch). 

Tire signal and control banks arc 
tlicn stacked with a line finder bank 
at tire front and rear with the whole 
asseinblv mounted in front of a 
nrultiplc-bftim, multiple-dcflection-platc 
cathode cay gun. 

lire operation of this future auto- 
matic switchboard would be as follows: 

Wlien the calling party lifts his 
telephone, a three-quarter volt bias is 
applied to his line on the line finder 
bank. Also, any available electron 
beam begins scanning vertically at the 
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...the only business aircraft in its class 
licensed in airline transport (jitegokv car 4b 

LEARSTAR is unmatched in every measure of safety and performance 


LEARSTARS “KEEP COMPANY” 
WITH AIRLINERS 


The only business aircraft in its class that meets or exceeds the 
same rigid license requirements mandatory for commercial air- 
liners, PacAero’s Learstars are performing unmatched transport 
service for many of the world's leading business firms. Comfortably 
carrying as many as 10 passengers plus crew members, Learstars 
cruise at speeds of 285 mph "plus”, and are capable of safely flying 
up to 4000 miles, non-stop. 

PacAero's step-by-step program of Lodestar modernisation per- 
mits owners and operators to bring their aircraft up to new high 
standards of performance with short down-time. These step-by- 
step modernizations include assemblies in "kit" or "package" form; 
which can be installed either at FncAero or by qualified ^ed base 
operators elsewhere. This dual feature permits operators to select 
the steps needed and the time and place for installation. 






PacAero Engineering Corp. 

A Subsidiary of Paei/u Airmolive Corporatum 

3021 AIRPORT AVENUE. SANTA MONICA. CALIFORNIA 
EXmont 1-5281 


zero horizontal position until it reaches 
the t-.illiiig line. The combination of 
tlic bias voltage and the electron bom- 
hardnient of the hollow cvlindrical 
.semicondnetot changes the state of the 
semiconductor so that it conducts, con- 
necting the calling line to its 
corrcs|)on<ling lines on hanks T‘, R. S 
and IIS. At the same time the current 
flowing in the circuit produces the dial 
lone for the calling telephone. 

When the number is dialed, a volt- 
age corresponding to tiiis number is 
applied to the horizontal deflection 
plates, deflecting the beam to the hori- 
zontal position corresponding to the 
called number. The electron beam 
passes through the liollow semicon- 
ductors at the junction of the called 
and calling mimbets. changing the state 
of the semi-conductor and causing the 
c.illed phone to ring. 

When the called party lifts his phone, 
he applies a tlirce-quartcV l olt bias across 
his line on the line finder banks and 
at tlic same time releases the electron 
beam. Because there is mote titan one 
solt across each semiconductor on the 
various banks, the circuit is maintained 
until one parts' hangs up. 

•According to Dr. Vogelman, the 
entire assembly could be incorporate-d 
in an evacuated ensclope no larger than 
a two inch— or possibly a onc-incli— 
cathode ray tube cns'clope. although he 
stressed that no attempt had been made 
to work out the detailed design. 

Dr. A'ogchnan said that he assumed 
a superseiisitivc. highly compact re- 
ceiver, utilizing the loss noise level of 
the supcr-conductisc Maser plus tran- 
.sistOEs, would be asailable before the 
time under consideration. Accordingly, 
he discussed antennas, transmission 

The extremely large antennas rc- 
cjiiircd at loss' and scry low frequencies 
to achics'c cs'Cn moderate efficiencies 
has'c sevcrly limited their use. The in- 
troduction of high Mach number air- 
craft has extended this problem esen to 
high, very liigli and ultra liigli frequen- 
cies. Even flush antennas have left 
much to be desired. 

The fcrritc-like materials described 

'ideally suited to solving the ground 
antenna problem at losv and serv loss- 

.A conductor embedded in a medium 
ssill resonate at any given ftequencs 
ss'hen its length is one-quarter wave- 
length long abos e the ground plane in 
tlic medium. When the medium is the 
tcnitc-likc material considered earlier, 
the length required svould be about 
one-himdrcdth of that required in Itcc 
space. 

The antenna of the future svould then 
consist of a broadband radiator einbcd- 
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Avionics Engineers: 

MAKE 

AVIATION HISTORY 
AT RYAN 

THE NEW X-13 VERTIJETis another example 
of the technical break-throughs Ryan is 
achieving In aviation. You'll find the same 
high level of advanced engineering in 
every phase of Ryan's work in avionics. 
SYSTEMS ENGINEERS • SYSTEMS ANALYSTS • 
CIRCUITRY • DESIGN ENGINEERS • SERVO DESIGN 
I ENGINEERS • PACKAGING ENGINEERS • ETCHED 
CIRCUIT ENGINEERS • MICROWAVE TECHNICIANS 


Ryan is the right si: 


trol Systsms 
ou— big enough for 

complete responsiDiiiiy on challenging 
projecte-small enough so you won't get lost 
in the shuffle. And, Ryan is located in 
clear-sky San Diego, world famous for 
beaches and casual living. 


RYAN 


AERONAUTIC 



Teco’s making 
Rumble” Seats? 

If we are— it's just a "rumbie" 
of approval for TECO's breezy, advanced 
styling in TWA's Siesta Sleeper Scats, 
the economical new TECO utility 

"lawn chair" airline seat and 
Canadian Pacific’s new TECO high-density 

the cost-minded airline i 
For the real nimbi 
get your ear close tc 
the ground and hear 
about the TECO 
PLAN— sure to save you seat-buying 
and money simply by 



writing: TECO PLAN, 

DBBQ 


A*-:-:, 


3210 Winona Avenue 
Burbank, California 
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Nort’h-Seeking Gyro 

Portable instrumoiit for aligning missile 

st'stems to Irae nurlli without celestial refer- 
ence has been developed by North Ameri- 
can's Autonctios Division. Device, called 
ABLE (AutoncHcs Base Line Equipment), 
contains precision noitb-scckiiig gyro, 
weighs 70 lb. It can be aligned to north 
by inecperienccd personnel in less than 30 
min. at 30 deg. latitude, less than one hour 
at 6U.70 deg. laHtude, NAA says, 
ded in this material. The thickness of 
tlie material would be selected to matcli 
tlic composite impedance of the mdiator 
and the ferrite to free space. Tltis tvpc 
of antenna would be of pnietical sire 
(about 100 ft.) and extremely efficient 
in comparison with the top-loaded an- 
tennas used today. 

Wifi) this type of antenna it would 
be practical to build multi-eicment ar- 
rays which couid be electroniealK 
steered. The ferrite-like materia] coul^ 
provide the neccssars’ device for doing 
this. The output of the transmitter 
would be fed into a number of trans- 
mission lines, one for each mdiator. In 
each transmission line tlic ferrite mate- 
rial would be used as a phase shifter, 
with the phase shift controlled by an 
electromagnet, to form a beam in the 
desired direction. 

The technique could be applied to 
other types of phased arravs and would 
be extremely broadband bwause of the 
constancy of phase shift for fixed length 
and magnetic field, independent of 
frequency. 

Airborne AntenriQS 

I'or airborne antennas, tlic gas-ioniz- 
ing des ice can provide for the first time 
an antenna which not only has no drag 
but whicli actually provides tlmist. .An 
ionized gas is a conductor of electro- 
magnetic energy. To obtain the equis- 
alent of a trailing wire antenna for high 
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HONEST JOHN arcillery rocket depends qnC-E electric besting blanket (in- 


HONEST JOHN f/R/NG SHOWS HOW . . . 

General Electric Specialty Heating 
Maintains Propellant Temperature 


Macli number aircraft, cither intake 
air or fuel exhaust gases would be ion- 
ized and ejected rciirward in a stream. 

This stream svould form an ionized 
conducting cohinin which would effi- 
cicntlv couple the transmitter to free 
space. Adjusting the scloeity of the 
ionized giis stream would control the 
length of the conducting radiator to 
provide maximum radiated power. 

Vacuum tubes arc the major problem 
in present das transmitters because of 
their loss- efficiency and poor reliability. 
If the posver needed to heat the fila- 
ments and provide air or liquid cooling 
is included as part of the input, the 
radiated output posver proves to be a 
s'crv loss- percentage of the input posver. 

For this puiisose, the 10 sv. linear 

tractis c solution. Even for -10 ksv. total 
output, the -1,100 semiconductors re- 
quired svould occupy less space than 
present equipment. Using audio poss-er 
transistors for comparison, the total 
hulk required using sensiconductor 
amplifiers svould be about 3 cu. ft. 

Tlic reliability of tlic transmitter 
ssould be increased many times. The 
iiidis’idual increase in reliability of tlic 
semiconductor over the vacuum tube is 
svell knosvn. in this case, however, tlic 
major increase in reliability results 
from tlic large number of components 
ill parallel. The failure of a component 
or amplifier does not reduce the output 
power bv more than 0.02%. 

If the ideas presented cause the 
reader to disagree, or if they stimulate 
his imagination, tlicii, as Dr. Vogclnian 
stated, his paper will base completely 
sened its purpose. He said that com- 
immication in this rapidly clianging air 
age is the major stumbling block in 
almost all operations. He predicted 
that once scientific minds are stimu- 
lated to think about future problems, 
improvement in performance will fol- 



No Insulators Needed 

New :modizmg process coats -aluminuni avi- 
onic chassis with dielectric lUui which elim- 
inates need foe insulating individual com- 
ponents fioni the cliassis. yet provides good 
thcmial path tor eonducting heat from 
com|Hiiienls to chassis. Dielectric film le- 
portedlv has resistance cif several thowmiid 
megohms. Process was developed by Hughes 
Aircraft Co. and ,\nachronic Corp., affiliate 
of Anaditc. Inc., South Gate, Calif. 


Successful launch — and flight — of the 

pellant temperance at ^e moment of 
firing. A General Electric heating and 
insulating blanket — which shrouds mis- 
sile from nose to nozzle — provides and 
maintains that temperature I 

Proper operation of many types of 

dally at low temperatures, often depends 
on controlled heat in the right places at 
the right time. Experienced Q-E heat- 
ing engineers, backed by complete 
fadlities. have already solved thermal 
conditioning problems on applications 
ranging from complete missiles and 
airborne systems to tiny test instni- 

LET US ANALYZE YOUR HEATING 
PROBLEM. Whether you need a custom- 


tion. investigate G-E “one stop" service 
for spedalty heating products tailored 
to your spedfic needs. 

FOR MORE INFORMATION contact 
your General Electric Aviation and 
Defense Industries Sales Office or send 
coupon. 



Th>gress Is Our Most /mporfanf T^duef 

GENERAL® ELECTRIC 
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ORDERS NAPIER 
ELANDS 

for Convair conversions 


The Brazilian airline REAL Transportes Aereos do Brasil of Sao Paulo 
is to convert three of its fleet of piston-engined Convair airliners to 
Napier Eland turbo-props. 

REAL states that it intends to convert its entire fleet of Convairs — 
another 17 aircraft — after assessing the results of the first conversions. 
With the substantia] increase in power, range and speed, these 
converted Convairs will show a high financial return. Improved 
operating flexibility, lower maintenance costs, and long component life 
and reliability in all conditions are all attributes of the Eland made 
possible by its advanced and fundamentally simple design, Passenger 
appeal too will be high because of the smooth, quiet journeys which the 
propeller turbine brings to modem air travel. And the extra 2,000 h.p. 
available will enable the aircraft to carry its fuU payload when operating 
from high altitude airports and at the highest ambient temperatures. 

This Napier conversion scheme can be introduced into certain other 
piston-engined airliners, besides the Convair, with no less impressive 
results in operating efficiency. 

Napier Engines Inc., a subsidiary of D. Napier & Son Limited, with its 
headquarters in Washington DC., has been recently formed to support 
the Eland conversion program in North and South America. 





We design and build: 

• Trimming Dies 

• Investment Molds 

We machine to 

• Forgings 

• Solid Stock 

• Investment Castings 

• Centrifugal Compressor 

Wheels 



iherm-Blectric 

/ METERS CO., INC. 


Ithaca, New York 



Scatter Communications System 
Uses Portable Plastic Antennas 


Ft. Huacluica, Atiz.— Compiict. air- 
transportable tropospheric scatter com- 
munications svsteni u’hicli cmploss 
liEhhvciglit H ft. diameter air-inflated 
plastic antemui reflectors is being cralu- 
ated here at .Army's Electronic Prosing 
Ground. 

System, dc'clopcd bv Collins Radio, 
can be completely packed in two metal 
lints which can be carried in C-119 or 
C-12-t transports and which serse as 
shelters for the as ionic ctinipment when 
s\-stcm is installed. System operates in 
the 1,000 me. (UIII'l band and pro- 
sides multi-ehanncl .scnice iner dis- 
tances of 50 to 150 mi. 

Antenna reflectors are constructed of 
plastic material clamped to a hoop and 



AIR-inflatcd tmpospheric scatter communi- 
cations antciiiiu is qiucklv erected. 


sealed to prosidc air-tight parabolic 
shaped sutf.tccs when inflated. Inside 
surface of rear section is coaled with 
alutnimmi to serve as reflector of radii 
energy emerging from feed horn 
mounted in front. Constniction re 
scmhlcs the Par.il).illoon radar antenna 
dcvcloiKtl bv Wcstinghoiisc Electric 
lAW Oct- 22. 1956, p. 0-»). 

Approximately 12 min. ate tequitexi 
to inflate the lollypop-shaped antenna 
reflector initialU br- means of a motor 
dri\cn blower. Reflector air pressure is 
continuoush maintained bv on-ofi 
cycling of the blower. 

Inflated antenna is designed to with- 
stand winds of 70 mpli.. Collins sass, 
and has withstood 50 mpli, winds at 
the test site. Complete antenna, in- 
cluding tower, weiglis about -fOll lb., 
Comp.irt'd to 1,550 ib. for an cquiiaienl 
antenna of ciinscntioniil construction. 
Antenna is quickly erected, Collins sais, 
and adjustments make it possible le 
shift reflector aiming point oset a range 
of 2:5 deg. in elcsalion and =5 deg- in 
a/.hnulli. 

I'ced horn is open-ended waseguide 
tt-pc, presiding VSWR less than 
1.5:1 over the 755-985 me. range which 
eliminates need for an antenna tuner. 
Reflector has 6 ft. focal length and 
feed provides a 10 db. illumination 
taper with approxiinateb 29 db. gain 
celative to an isotropic antenna. Collins 

Two but cnelosutes e-ach measure ajv 
proximatelv 7 x 7 ,x 8i ft. One houses 
exciter, receivers and bandpass filters 
and diple-xer. The other contains a 
1 kw. power amplifier, klntton and 
power suppis. System employs hvo an- 
tennas at each terminal to prosidc 
space-diserjits' operation. 
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Louis S. Rothschild 
Among AMB Sj)eakers 

Philadelpliia— P'ranklin Institute has 
announced major speakers at its up- 
eoining ssniposiuin on “TTic Airways 
Modeniization Board: Its Mission and 
Methods,” to be held Dec. 16-18 at 
Sheraton Hotel in Philadelphia. Prin- 
cipal speakers and their subjects in- 

• Elwood R. Quesada, AMB chairman; 

' T he Airsvasu Modcrniralion Board; Its 
Role in U.S. Aviation-Present and 
I'uture.” 

• James L. Anast, AMB acting teclmi- 
tal director; "TTie Airways Moderniza- 
tion Board Program.” 

• laniis S. Rotlisclrild, Under Secretary 
(if Commerce for Transportation. 

• Milton VV. Arnold, \’ice president of 
operations and eneineering. Ait Trans- 
port Assn.; Josepn T. Gcuting, Jr., 
Aviation Eacilitics Planning Group, ,ind 
E. TTiomas Bnmard. executive director, 
.Airport Operators Council; "Airways 
Modernization-A Combined Effort. ” 

• R. S. Bamaby, W. W. Felton and 
R. S, Crubincver, branklin Institute: 
■'.A Svstems Approacli to the -Air Traffic 
Control Probfem.” 

• Benjamin F. Green, .AMB technical 
,'t.iff "Some Technical .Aspects of the 
.AMB's Program." 

• Richard H, Jordan, AMB director for 
operations analvsis: "'riic Place of Op- 



Missile Tracker 


Tclcinetrv aiiteiiiia, with 60 ft. reflector, is 
one of five new ailditioiis to Air Force mis- 
sile range extending 5,000 mi. from Cape 
Canavcial. I'la., into the South .Atlantic. 
T1ic 35-ton telemetry antennas, designed 
and produced bv D. S. Kenney & Co,, arc 
being installed at Canaveral and Malabar. 
Fb., the Ascension Islands, .Antigua, British 
AA^est Indies, and Fernando dc Noionha, 
Brazil. .Antennas also will be used to track 
U.S. earth satellites. 



MCRO-BEHHIG 

ABSnUCTS 


OccBsionally questions are raised 
about the methods of measuring "ra- 
dial runout” and "out-of-round". In 
order to define "radial runout” prop- 
erly, a discussion of "eccentricity" and 
“out-of-round" is necessary. 

The amount of out-of-round, or lack 
of roundness of a given part (inner or 
outer ring or ball) is the difference 
between the maximum and the min- 
imum diameter of the part in question. 

Eccentricity refers to the distance 
between the centers of two circles. 
Concentricity refers to the exact coin- 
cidence of the centers of two or more 
circles. In high grade instrument bear- 
ings there is a very small tolerance on 
the permissible eccentricity between 
the bore and the inner ring raceway, 
and likewise between the outside diam- 
eter and the outer ring raceway. 

Inner raceway out-of-round is meas- 
ured by foi-cing the ring between the 
rounded edges of two discs, one of 
which is fixed and the other of which 
is mounted on the indicating mechan- 
ism. The difference between the max- 
imum and minimum readings reveals 
the amount of out-of-iound. Out-of- 
round of the outer ring raceway is 
measured by placing the ring over 
two rounded points which eirgage the 
raceway, One point is fixed and the 
other actuates an indicating mechan- 
ism, As the ring is rotated, the dif- 
ference between the maximum and 
minimum readings indicates the de- 
gree of out-of-round. 

The true amount of eccentricity be- 
tween the bore and the inner ring race- 
way can be measured, providing these 
circles are not out-of-round, by mount- 
ing the assembled bearing on a slightly 
tapered arbor, applyitrg a calibrated 
indicator on the center of the station- 
ary outer ring, and then slowly rotat- 
ing the arbor. The eccentricity is the 
difference between the minimum and 
maximum gage reading as the arbor is 


rotated through one revolution. Sim- 
ilarly, the eccentricity of the outer 
l ing is measured by the difference in 
the dial readings with the arbor and 
inner ring held stationary while the 
outer ring is rotated one revolution. 
Fig. I shows the set-up with an inner 
raceway which is eccentric with re- 
spect to the bore. 

In the case above it has been stip- 
ulated that the bore and inner raceway 
must not be out-of-iound, for only 
under these conditions is the true ec- 
centricity measured. 

If the raceway is out-of-round, while 
being either eccentric or concentric 
with respect to the bore, the out-of- 
round will be ti'ansmitted to the indi- 
cator, thereby influencing the reading, 
•A condition in which the inner race- 
way is out-of-round although concen- 
tric is shown in Fig. 1. 

In view of the fact that the majority 
of bearing rings will unavoidably be 
somewhat out-of-round and eccentric, 
however slightly, it is obvious that the 
measurement described above indi- 
cates neither true eccentricity nor tnre 
out-of-round but a summation of the 
two quantities- Hence, the measure- 
ment is more correctly teiTned radi- 
al i-unout, 


DESIGN HANDBOOK OFFERED FREE 

If you work with miniature bearings, 
you’ll find this new, 70-page author- 
itative publication contains a further 
discussion of radial runout and is a 
great help in solving problems in 
designing instruments 
or small electro-mt 
chanical assemblies. 

to engineers, draftsmen I 
and purchasing agents. £ 

AA'rile to: IVevr Hamp- ■ 
shire Rail Besrings, Ino., r 
Pclerborough 1, N.I~ 


NEW HAMPSHIRE BALI BEARINGS, INC., PETERBOROUGH I, NEW HAMPSHIRE 
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Test Engineering 
at Marquardt 


Unique among air-breathing engines, 
the ramjet cannot run independently 
m the ground. Because ramjets depend 
in their velocity through surrounding 
ir masses for compression of combus- 
ion sir, intricate test facilities must be 
provided. 

Marquardt Jet Laboratory simulates 
these highspeed, high-altitude flight 
conditions during ground testing. A 
USAF facility, combined with special 
USN test facilities, MJL is one of the 
St extensive in existence today. 
Valued at $18 million and occupying 8 
s of land, this dynamically func- 
tional engineering tool minimizes the 
number of costly trial and error flights 
of new engines. 

Complex test cells, with associated 
instrumentation and computers, per- 
sea-Ievel and altitude testing of 
size and test-scale models. In our 
1 sea-level teat cells, high pressure 
is directed over the test engine 
through subsonic, sonic, and supersonic 
nozzles, and exhausted to the atmos- 
phere. Turbojets are ingeniously uti- 
lized in two full scale engine altitude 

it chambers to simulate heated and 
rarefied air conditions encountered by 
high-flying supersonic ramjets. 

Special configurations in both sea- 
level and altitude cells permit angular 
motion of the free jet nozzles. This 
allows evaluation of the effects of vary- 
ing angles of attack likely to be en- 
countered by operational engines. 

A new production acceptance test 
facility now being built in conjunction 
with our Ogden production plant will 
greatly supplement the up-to-the- 
minute equipment furnished the Mar- 
quardt Test Team. 

Within this Division, engineering 
openings exist for: 


For information about these positions 
and the professional engineering en- 
vironment at Marquardt, we invite you 
■ 0 write Jim Dale, Professional Per- 




marquari| L^.p.., 


crstioiis Aiiahsiii in the Work of the 
AMB." 

♦ James N. Davis. AMB coiisulbmt: 

• llmv AMB Will Operate." 

Registration fee of S50 «il! be 
diiitgcd to cener cost of luncheons, ban 
tinels and capv of svmposiiim ptoceecl- 
iug.s. 

Registrations slioiild be sent to Capt. 
R. S. Barnain, Cltief. Aeronautics Sec- 
tion. I'ninkliii Institute Laboratories 
for Research A Deielopnient, 20t!i iV 
Parkwa,’, Philadeljjliia ?, Pa. 


Expansions, Changes 
In At ionics Induslr} 

Precision analog computer center in 
Xen York Cits will be opened in h'eb- 
niarv bv Mid-Cciitiirv Instruinatic 
Corp. of New York. The 5250,000 
Manhattan Com|)uter Center will op- 
erate 2-1 liours a day, sesen class a 
week. 

The r.ites for charter subscribers 
li.iit been set at S2S.50 per hour for 


Portable Early Warning Radar 


e/frsr m ramjets 



Marquardt Means Opportunity— Test 
engineers no longer need feel grounded by the lack of 
stimulating projects. At Marquardt Aircraft, the com- 
pany where an BNGlN£ER/6AR!tIEK* has never existed, 
your work will span a broad range of supersonic 
propulsion problems. Look to your future by lootdng to 
Marquardt, today. Address your inquirie$ to Jim Dale, 
Professional Personnel, 
tesst Salicoy Street, 

Van Nuys, California. 


itiarquan 







use of 48 amplifiers, company says. 
Center will liarc total of 136 amplifiers 
available. 

Other recently announced expansions 
and changes in tlie asionics industry 
include: 

♦ The Barden Corp., Danbgrv. Conn., 
manufacturer of precision ball bearings, 
has opened new sales and engineering 
offices in Los Angeles. Tlie 1 3,000 sq. ft. 
facilitv. headed by Robert Blase, is lo- 
cated at 3850 Wilsliire Blvd. Barden 
also is constructing S2 million, 123,- 
000 sq. ft. mamifactnring facility m 
Danbury, slated for June completion. 


• S]>raguc Electric, North Adams, 
Mass., will build 21,000 sq. ft. manu- 
facturing facility at Visalia. Calif., to 
house operations now located at bead- 
quarters of Sprague’s Pacific Dirision 
in Venice. Calif. More will place oper- 
ations about midway between Los An- 
geles and San Francisco when made in 
Uite spring of 1958. 

• Consolidated Controls Corp., Sub- 
sidiars' of Consolidated Diesel Electric 
Corp., will acquire business aird cer- 
tain assets of Manning. Maxwell & 
Moore's Aircraft Products Division, 
which der elops and produces aircraft/ 



Racliatlon Effects 

Battclle Memorial Institute has set 
up a Radiation Effects Infonnation Cen- 
tei, under Air Force sponsorship, to 
gather and disseminate data coiiecining 
effects of nuclear radiation on materials 

summarise all available dahi, providing 

nated by the Air Force in the form of 
reports, memoranda and monthly listings 
of data revieu’cd- 

New information center. Iieadcd by 
Battelle's C. B. Voldrich, was established 
to sup|xiit Air Force’s nucIcar-powcred 
airenift program but will also provide 
service to Armv, Navy, Atomic Energy' 
Commission and other government agen- 
cies. Center also will assist Ait Force 
in defining areas in which radiation cf- 

panded. Battelle Memorial Institute is 
located at 50> King Ave., Columbus 1. 
Ohio. 


missile coiitiols, effective Dec. 31. 1957. 
Joseph F. Engclbcrgcr, general manager 
of the Aircraft Products Division, be- 
comes president of Consolidated Con- 
trols Corp., and chief engineer H. W. 
Krctsch becomes vice president and 
chief engineer. 

• Coliu Electronics Inc., San Diego, 
has fomred new Research Division with 
headquarters in San Diego and labora- 
tories in Van Nuys at 14743 Lull St. 
Nesv division is hraded by Dr. Martin 
L. Klein. 


Wlmti IfiTTie Wind AtTRe CWT! . . 

Since 1942, the CWT’s primary concern has been the develop- 
mental testing of high speed aircraft and missiles. From the 
Hermes to the Nike, from the Sabre Jet to the Star Fighter, the 
CWT has helped develop some of the most important names in 
aviation, 

Today, there is more in the wind than ever at the CWT. 
A multi-million dollar modernization program, recently completed, 
has nearly doubled the Wind Tunnel's performance range. The 
CWT's ability to serve the industry is now greater than ever. 

In addition to its owner companies, the CWT also serves other 
leading aircraft firms and government agencies. 


Jf you would like more information regarding 
the Wind Tunnel, its services, or employment 
opportunities, you are invited to write us. 

Operafed by the 
Colllornia InsliMe of 
Technology. Owned 
by Convoif, Doug/oi, 
Lockheed, MeDonnell 
and North Americon. 



• CBS Laboratories has broken ground 
for new SI million 33,000 sq. ft. facility 
in Stamfoid, Conn., slated for occu- 
pancy next summer. Approximately 
150 scientific and administrative per- 
sonnel will be employed at new facility. 

• Cannon Electric Co. has opened new 
106,000 sq. ft- West Coast manufac- 
turing facility in Santi Ana, Calif. Tlie 
Sli million plant is expected to em- 
ploy 1,500 persons within three years. 

• P. R. Mallory dr Co., Indianapolis, 
has acquired plant, facilities and ma- 
jority interest in Milli-Switch Corp,, 
Santa Monica. Calif. New acquisition, 
svhich produces snap-action switches 
and actuating devices, will operate un- 
der own name as a Mallory subsidiary. 

• Applied Science Corp- of Princeton 
(ASCOP) lias renamed its forme: 
Switch Dis'ision which will be known 
as the Electro-Mechanical Division, re- 
flecting scope of its actis ities. 

■ Jackson Elcctionie & Manufacturing 
Co., has nios'cd to new quarters at 695 
Johnston St., Akron, Ohio. 
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Instant Response Claimed for Climb Unit 


By Russell Hawkes 

Los Angeles— Inertial k'crtical \'e- 
locity Indicator (IWI) desclopcd by 
Summers Gyroscoi>c Co. Iicte irromises 
to answer pilots’ need for an "instan- 

Consentional instrument "based on a 
Icakv altimeter" was never wholK satis- 
factorv because it could lag by lO see. 

Many pilots learned to compute the 
rate quickly with an altimeter and a 
clock. The conventional instrument 
is becoming even less useful witii the 
advent of high pttfonnaiice planes 
with such high rates of climb and 
descent that the instrument mav not 
catch up until the airplane has neatly 
arrived at its new altitude. At 80,000 
ft., the standard instrument may lag 
bv well over a minute. 

High response barometric vertical 
speed indicators arc in the mill, but 
Summers engineers feel they will still 
suffer from the inadequacies of pilot- 
static svstems or, if mnaniicallv cor- 
rected. will be subject to imsatisfactory 
system transients. 

Response rate of Inertial Vertical 
Velocity Indicator proved to be too 

artificially incrcas^ from 25 miflisec- 
onds to 65 milliseconds to filter out 
aircraft vibrations and small scale tur- 
bulence. 

Unsolicited Proposol 

Inertial Vertical Velocitv Indicator 
grew out of iin unsolicited proposal of 
Navy BuAer which resulted in a de- 
velopment contract for $94.484133. 
Summers has also put in a private in- 
vestment exceeding SIOO.OOO. One pro- 
totype instrument has been delivered 
to the Naw and a second is about to 
be dclivcrerl. kV’right .Ait Dcvciopniciil 
Center has expressed interest in doing 
an independent USAh' evaluation. 
When results arc in. the services mav 
gel together and discuss preparing mili- 
tary specification for tins tvpe instru- 
inent- Prototypes have lo^cd about 
1 50 hr. flying time to date. They weigh 
43 lb. apiece, while production vetsions 
.ITC expected to weigh in the neighbor- 
liood of 20 lb. Even this weight might 
seem excessive but for the f.ict that tlic 
unit h.is many components in common 
with other instruments wliicli would 
natiimllv be shared to avoid duplication 
of vveielit, volume and function- Esti- 
inate.v of net weight, excluding grow th 



LARGEST IVVI box contains verti'cal gyro, accclciomctcr pickup, aneroid altimeter. Small 
black box is accelerometer amplifier. Cray boxes amplify signals; foiirtli unit is hidicatui. 


factor, added to the airplane bv instal- 
Uitioii of IVVI run from three to 10 Ib. 

Cliiginal BuAer specification, written 
31 the time the dcvcIopniCTit contact 
w-as let. requited that tlie instrument 
work between altitudes of 80,000 ft. 
and 1.000 ft. below sea level and toler- 
ate vertical speeds of 60,000 ft./miii. 
without damage. This last requirement 
E not interpreted to mean that the in- 
strument must indicate such high ver- 
tical velocities. Largest vertical speed 



indication on the face of the prototvpc 
instrument is 6,000 ft./miii. 

Inertial Vertical Velocity Indicator, 
as its name indicates, is an inertial in- 
strument which integrates acceleration 
once to produce the desired rate meas- 
urement and integrates rate to produce 
altitude for tmnparison with an aneroid 
altimeter. 

The differential of inertial and txiro- 
nietric height is put into a feed-back 
loop to cancel the incvibible integration 
error which would otherwise continue 
to grow with time. 

Inertial Pickup 

I'hc hciirt of the instrument is an 
iiictlial pickup held in a vertical orien- 
tation by a three-axis redundant gim- 
Iraled gyro. Pickup is mounted on the 
vertical inner ginib-.ii ring. The gyro 
will remain erect during acrobatics and 
need not be caged. 6utet gimbal is 
servo driven to maintain the angle be- 
tween the inner and middle gimbals 
with 60 deg. of the right angular rela- 
tionship regardless of maneuver unless 
the airplane rotates at a velocitv greater 
tlian one revolution per second. Evo- 
lutions of this violence are not foreseen. 

••Alternating current in the system is 
400 cycles. Unfortunately, natuial fre- 
quency of first inertial pickup used 
was also 400 cytles. This lias since been 
reduced to 250 cycles to eliminate 

Crux of the design problem in the 
Inertial Vertical Velocity Indicator was 
need for fast response, error-free inte- 
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Another DALMO VICTOR achievement 



DV magnetic 
system finds 
submarines below 
the surface 


The use of Magnetics has greatly increased the 
accuracy of airborne submarine detection. 
Magnetic devices supplied by Dalmo Victor to the 
Navy now equip the Lockheed P2V-7 . . . 
help it locate submarines even when submerged. 
The versatile bomber’s protruding, wasp-like tail 
houses the complete Magnetic System that pinpoints 
submarines for a quick kill in all weather. 

Currently Dalmo Victor is developing new and 
more advanced Magnetic Systems for submarine 
detection, Tliese systems utilize a combination 
of DV’s skills in electro-mechanisms, hydraulics, 
servo-mechanisms, electronics and magnetics. 
Remarkable improvements in magnetic detection 
systems have resulted from techniques introduced by 
Dalmo Victor, These same techniques are adaptable to 
solving problems in communications, guidance and related 
fields. Find out how Dalmo Victor’s engineering 
and production capabilities can work for you. 




S "'iiiUTr h -j — 

ii .1 . 1 , 1 , rt-rffprl I 1 ) 


DALMO VICTOR COMPANY 


Division of Texlron Itk. 
BELMONT, CALIFORNIA 
Eastern Office; Washington. D.C. 


grjtion of acceleration. Nullification of 
integration error bv feedback of pres- 
sure altitude offered a sound theoretical 
apprcvich hut progress was stymied fot a 
while by lack of a fast response in- 
tegrator and a sensitive aneroid pick-oil. 
Integrating Motor Design 
Summers engineers have designed and 
built dual-wound d.c. integrating mo- 
tors with inertia of only SxlO- ounce- 
inch-sccond. Tlicir best motor converts 
electrical to mechanical cnergv with an 
efficiency of 99.9% at the light loads in 
this application. Torque scnsitivitv is 
.007 Dunco-inch/millianip. I'he motor 
is fabricated by winding tnc armature of 
40 to 44 gage wire upon a core made 
by encasing the field magnet in alumi- 
num and machining to size. After the 
armature has been wound onto the core 
it is impregnated with a clear thermal 
setting plastic and the aluminum core 
case is chemically etched from between 
the magnet and the armature. The mag- 
net is then cantilevered from the motor 
chassis and a base plate and sliaft arc 



Relafive Danger Light' 

Latest installation of Atkins relative dan- 
ger light, designed to prevent mid-air col- 
Usions, (AW Oct. 2, 1955. p. 78) was 
made reccntlv os North Central AirUnes 
DC3. One unit was installed under each 
wing tip- Each unit contains four white, 
stroboscopic capacitor-dischargc-ts'pc lamps 
which emit a bnlliant, very short duration 
flash at different intervals. Forward lump 
Rashes 160 times a minute, two on the 
side 80 b'mes a minute und the rear light 
40 times 3 minute. Tills allows the pilot 

relative danger light equipped aircraft is 
approaching him, is on an appiosimalcly 
parallel course, or is fiying away from him. 
North Central says the lights ate readilv 
visible at 30-40 mi. Units were installed as 
part of a fleet modernization program to 

conditions. Lights were developed bv Capt. 
n. William Atkins, a Northwest ' Orient 
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attached to one end of the atmature. 
Thickness of impregnated annaturc 
varies from .077 in. to .01 5 in., depend- 
ing on wire gage used. There is vir- 
tualiv no loss due to end leakage as tlie 
field magnet is almost completely en- 
closed by the armature. Zero source im- 
pedance time lag is 5 milliseconds. 
Second winding acts as a tach gener- 
ator producing a voltage used to control 
motor current curve which is a direct 
measure of one winding error. 

Amplifiers for tlic basic signal located 
ahead of each integrator also serve as 
adders to put in corrective feedback 
from the pressure altimeter. 

Smooth Operation Required 

Pressure altimeter accuracy is not 
eritica! in system operation. .An error 
of a tliousand feet could probably be 
accepted without causing trouble. Only 
real requirement fot the aneroid in- 
strument is smooth operation with 
minimum hysteresis, backlash, etc. If 
aneroid bellows were sliared witli some 
ntlier instiiimcnt requiting more ac- 
curacy. it would bo obtained without 
much difficult. 

Chief problem associated with the 
jsressure altimeter is picking off and in- 
terpreting .aneroid position. Output end 
of bellows moves only about one inch 
for the full 81,000-ft. operating range 
of the instrument. Potentiometer pict 
offs failed to work out because output 
required amplification factor as high as 
10,000 wliicn calls for high carrier fre- 
quencies that must be rectified for use 
in servo loop. A liigli response photo- 
cell device putting out 10 VDC per 
mil of aneroid travel, eventually was 
adopted. Tliis eliminated weight of 
oscillatots and rectifiers and noise 
problem associated witli liigh amplifica- 
tion since none is necessary. In fact, 
output is slightly attenuated. 

Pliotoccll and light source arc moved 
tlirough an arc of SJ deg. for 80.000 ft. 
V iiriatioii of altitude by the output from 
Ihe second integrator. A mask between 
the two is rotated at the same rate by 
tlie aneroid output. Light reaching the 
sensitive clement is controlled by the 
relative position of light sourcc-plioto- 
cell and mask. 

Photocell Movement 

Developing error appears as relative 
movement and displacement generates 
a proportional d.c. error signal which 
reaches its maximum strength when 
error teaches 400 ft. 

Accuracy of computations is within a 
few Iiundrcdths of a percent at vertical 
speeds up to 6,000 ft./min., tlic maxi- 
mum vertical speed which the indi- 
cator will register. The working parts 
of the instrument will follow vertical 
speeds to as high as 60,000 ft./min. in 
obedience to the BuAcr specification 
but with reduced accuracy. 
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Electronic cobles, the "nerves" of monitoring and test- 
ing systems in missiles, rockets and aircroft, ore con- 
stantly being stressed by the searing heat around jet 
engines ... the sub-zero cold of the stratosphere . . . 
immersion in fuels, chemicols or solvents. Revere Teflon 
Cable meets these high service requirements . . . and 
those of computer and radar applicotions, loo. 

Revere Teflon Cables are available with 1, 2, 3 or 4 
teflon-insulated, silver plated, sironded copper con- 
ductors, rated for continuous operation from — 90°C. 
to -|-210’C. Cobles are shielded with silver plated cop- 
per to give 90% coverage. Jackets to suit application 
— silicone treated gloss broid, teflon, Kel-F**, vinyl, 
nylon, etc. 

Conductor size: 24 to 18 gage in .008" (300 volt), 
.010" (600 volt) and .015" (1000 volt) wall thicknesses. 

Ten ond fifteen mil wall conductors meet opplicobfe 
requirements of MIL-W-16878, Type E ond EE. 



REVERE CORPORATION OF AMERICA 

Wallingford, Connecticut 

A SUBStDIAtr or NEtrUNE MEtEC COMfANY 



99 



MINIATURE 
THERMAL 
RELAYS A 

with Tf J 

99.99% Plus 


Reliability 

SERVICE-FITTED 

SERVICE-TESTED 

SERVICE-APPROVED 

Our complete j 

environmental \ 

testing laboratory 
samples and certifies 
daily production. 




Htw NORMALLY CLOSED REUYS NOYil AVAIL- 
ABLE. They tiolh meet or eiceed lequirements for 
Ruldeil missiles end complex electronic gear. 

They ere hermetically sealed by bonding metal 
headers to high thermal, shock teslslant glass 

They open or close a circuit positively in O.I 
second or other delay times. 

They can also Oe safely used as a "squib" or 
liming mechanism. 


Typical CluraeUHsUts 

Temperature! -lOO'F. to +450”F. 

Vibration: 20-3000 CPS at 40 G's 

Shock: 250 G's 


neteristica and ayecificalioiis avoifa&fe 
upon requeat. 


NETWORKS ELECTRONIC 
CORPORATION 

MSDO ST., VAN^NUYS, CALI^F. | 



Liquid Oxygen Plant Is Mobile 


Mobile liquid oxygen factorx’ 
moiinted on four semi-trailers tcccntl)' 
n-.is delivered to U.S. Army Corps of 
I'liigiiiecrs by .Air Products. Inc. 

Fiietory. whicli cti.st SI million, nill 
net as a battlefrnnt liquid ox\ gen plant 
to su|jply flic large quantities of oxi- 
dant needed bs' Armv missiles siicli as 
Ralstonc and liipitcr C. 

Plant Output 

Tile plant is designed to produce 20 
tons— about 80 barrels— of 99,55? pure 
liquid oxygen pcT H hr. day from com- 
mon air when operated at normal 
atmospheric pressure and at 5055 
Ii umiditv. 

Total weight of the four trailers is 
approxinuitcb 200.000 lb. Kach is 8 
ft. wide. li ft, high and 50 ft. long. 

l•'nctor^ uill operate in amhient tcin- 
perahires ranging from 1251'' to 25F. 
It uses 920 11>. of diesel fuel ijcr liour 
and 'ields atmut two pounds of liquid 
oxvgcii |)cr pound of fuel consmned. 

Two of the trailers arc identical. 
Fach carries a 1,200 hp. opposed-piston 
diesel engine (sanic as the light svciglit 
Nasw submarine engines) which drive 
two-st.igc rotary coinptessots to com- 
press air to 101) psi. bicscis also drise 
generators to supph the plant's elec- 
trical poucr. -All of this cqui]3mcnt is 
supplied by Fairbanks-Motsc, 

Heat Exchangers 

Trailers also incorporate extended- 
surface lieat exchangers for cooling 
both the diesel and the compressor and 
lo preside preliminary cooling for tlie 
compressed air as it leases the unit. 

Compressed air is fed into a heat ex- 
changer mounted on a third trailer. 
Here it is fiirtlicr cooled and svatcr 
vapor, carbon dio.xidc and other im- 
purities are frozen out. W'licn it 


emerges from tliis unit, ait is very neat 
the liquid state. 

.Air tlicn passes to tlic fourth trailer 
sslicrc it is transformed into liquid oxs- 
gcn. 

I'his trailer also houses a control 
panel svliosc instruments shosv tlic con- 
dition of all major inachincrs- in the 
sarious trailers. 

Special, losv-tcniperalurc trailers haul 
tlie liquid oxygen as it comes from the 
plant to the missiles or to storage areas. 
Facli such trailer is capable of holding 
9 tons of liquid oxvgen and of moving 
it hundreds of inilc.s. 

Heated Tent Speeds 
Plaslic Mold Curing 

Dallas— I leat-euring tent developed 
by Chance Vaught .-Aircraft. Inc. for 
curing plastic- molds installed around 
FSU-1 wiring harness electrical connec- 
tions has cut curing time from 5f) hr. 
to 5 hr. 

Tent is made of aUiminizcd canvas 
imd is 41 ft. long, 7 ft. wide and 8 ft. 
Iiigh. A framework of 2-in, pipes 
keeps the strncture in shape and sup- 
ports six electric heaters of two or four 
kilountt pnsver to bloss' air heated lo 
118F into the tent. Moisturizing unit 
facilit-ates drying. 

Electrical wiring haniesses for F8U-1 
Crtisaders arc assembled on 40-ft. wir- 
ing boards. Plastic potting compound. 
Tliiokol. is poured on the connections. 
Then overliead hoists place the tent os ct 
the asscniblie.s for curing. Tent was de- 
veloped b) manufacturing research cn- 
ginccts E. V. Block and F. M. Partridge. 
Before their device was developed, 
boards hud to stand 24 to 56 hr. wliile 
thc potting compinind cured at room 
temperature. 


too 
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Throughout the Pottern of Modern Defense... 

AMF has experience you can use 


• Most defense problems fit into AMF’s "big picture"... o picture drown from AMF's 
tremendous bocklog of experience in defense work. Wherever you ore, there's probably 
on AMF defense component or integroted system . . . o product of AMF experience . . . 
operating neor you. • Guided missiles ride on AMF equipment to AMF lounching sites 
. . . lo be loaded, fueled and fired by AMF -built equipment. Under the sea, AMF-buill 
weapons wail lor unfriendly submorines on the prowl. Along our borders, AMF rodorscopes 
seorch the sky for "stranger" aircraft, • There rs little room lor foilure where the job is the 
notion's defense. And the notion looks to componies like AMF lo design, test ond produce 
o variety of defense products. With o wide ronge of experience in the most sensitive fields 
of defense work, AMF may well be the onswer to your problems ... in defense or industry. 



AMERICAN MACHINE & FOUNDRY COMPANY 
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Solar advanced brazing technology 
offers these advantages 


High-strength joining of dissimilar, 
hard-to-work metals 



THIS INTRICATE CONTROL UNIT demands utmost precision- 
in design, manufacturing and assembly. That’s why Solar 
engineers planned the entire unit for high-temperature 
brazing. This advanced joining method produces lighter, 
stronger, more compact components— faster, and at less cost. 

Lightweight aircraft and missile components, for exam- 
ple, can bo made to withstand higlicr temperatures than 
those at which they were brazed. And lbc\- can k' made 
from dissimilar metals and high alloys that are right for 
high-temperature applications. 


Effectiveness of this advanced assembly process has been 
proven by years of experience. It you would like to know 
how Solar can apply this design and brazing experience 
to your particular manufacturing problem, write to Dept. 
D-119, Solar Aircr.ift Company. San Diego 12, California. 


SOLAR 



OESiGNERS.oiVELOPERSANsMANUFAcruRERSuf gas turbines, expan- 
sion joints and airerafl engine, airframe and missile components. 
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PORTABLE awinmalic film processor dc- 


Fast Process Unit 
Developed for Film 

New York-.Automatic, self-feeding, 
portable film proccsser which can de- 
velop, dtv and have readv for pro- 
jection 100 ft. of bliick-and-white 
16 mm, movie film iu 20 min. has been 
)>ut on the market by Fairchild Camera 
and Instrument Corp. 

Called "Mini-Rapid 16," the ma- 
chine tcrjuircs only a 110 v. a.c. outlet 
to process film. 

It can perform its entire function in 
broad davUght. from loading to turn- 
ing out finished film. 

At a recent New York demonstra- 
tion. the machine proved it could de- 
velop commercial quality film in a 
matter of minutes. More petmanent 
records can be obtained by running the 
film through the nvacliinc a second 
time for a more thorough wash. An 
accessory kit is available for attaching 
the machine to a water pipe, tbaeby 
permitting a constanf-flovv washing 
operation. 

Machine is the first of a family of 
developing devices to be produced as 
shelf items bv Fairchild. Next units 
will be designed to handle, respectively. 
v> mm. film. 70 mm. film and photo- 
graphic paper. 

.\inoiig tvpes of pliotographic evalua- 
tion which miglit be expected to bene- 
fit from flic niadiinc arc: records of 
oscilloscopes, gun camera films, mis- 
sile firing records and high speed mii- 
chinc operation shots, 

Mini-Rapid 16 accepts a roll of 16 
mm, film in a compartment at the 
left of tlic machine. Film is inserted 
emulsion side down in an entry port 
and compartment is closed. 

Film is automatically threaded 
through the processor to take-up spool 
on top of the machine, a trip of ap- 
proximately 7 ft. 

Film is passed through four 18 oz. 
tanks containing, respectively, high- 
speed developer, rapid fixer, hypo- 
eliminating agent and static rinse, 
l'‘ilm is tlicn dried by a high-velocity 
air jet blowing on the emulsion side, 
I'ilm emerges from drying compart- 



DATA from 

a DUMMY 



INC. 


with an 

FM TELEMETRY 
Transmitter 

Sensitized tor human re- 
actions, this dummy helps 
collect humon factor doto for 
development of ejection seots 
for supersonic jet oircraff. The 
full-scale rocket sled tests are 
one phose of the industry-wide 
progrom to develop a safe 
stondardized pilot escope sys- 
tem for the Air Force. 

The Model 3021 Tronsmitter 
used in these tests is a rugged 
subminioturized unit designed 
for high shock impact end 
extreme environments. 
Frequency • 215-235 me 

Power Output • 2 watts 

Weight • 1.7 pounds 


SLeCJRONICS • AVIONICS • INSTRUMgNTATION 
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PROVED PERFORMANCE 

Giannini 26128 Rate Gyro in fourth year of production 


An established record of high performance -one proved 
in four years of continuous production - is the heritage of 
the Giannini Model 36128 Rate Gyro. 

Unceasing product evaluation and engineering improve- 
ment, plus a broadened control of the quality of its compo- 
nents have substantially improved the reliability of con- 
temporary models. Latest versions now are available to 
withstand lOOg shock, 15g vibration to 2000 cps, and have 
been qualified for 1000 hours of operation in ambient 
temperatures of lOO'C. 

Other important features of this 2 inch diameter unit are, 
exceptionally low cross talk over a rate range of ± 15‘/sec. 
to ±1000°/sec., high level potentiometer output, and a 
temperature controlled viscous damping system- High an- 
gular momentum 3-phase AC rotors are used in standard 
models with other types available on special order. 


Write or call your nearest Giannini 
Field Engineering office for catalogs 
describing this and other "Proved 
Performance" Rate and Free Gyros. 



NEwmKl,N.r.,En>pli< Slate BJdf.CHiekeriniMtM 
CHICAGO. lll.,SSlI.Miehc|ai1 Ave .ASdGyet 3-S272 
PASAOEKA, Caul., 91S E. Green St., RVan I-71S2 


iiicnt and winds aiitoinatically on take- 
up spool. 

Nlacliinc can accommodate film 
length ranging from I ft. to -100 ft. 

As first few feet of dcvcioptti film 
come out of the machine they can be 
checked for correct developing time. 
If ovcr-dcvciopcd, machine can be ac- 
celerated to reduce developing time, if 
imderdevcloped, inacliinc can be 
slowed to inaease developing time. 

Triple-purpose rubber rollers over 
which film passes from tank to tank 
drive tlic film, agitate tlic various solu- 
tions and squeegee solutions from the 
film hack into each tank to reduce 
carryover from one tank to anotlicr. 

•All cliemical tanks are tcmovahlc 
for cleaning and solution rencvval. 

Mini-Rapid 16 is made of stainless 
steel and wciglis 70 lb. dry. It meas- 
ures 27 in. long. 12 in, wide and 15 in. 
high. Price is S1.250. 

OFF THE LINE 


New, liglrt-weight, piston-type cryo- 
genic aircraft pump has been put on 
the market bv Siindstrand-Dcnvcr. 

Unit, designed to pump such liqui- 
fied gases as nitrogen and liquid oxygen, 
has demonstrated its ability to pump 
liquid nitrogen pressures exceeding 
5,000 psi. and speeds over 5,300 rpm. 
for over one hour with ,iny type of 



lubrication. Minot material change 
would make the pump compatible w ith 
liquid oxygen. 

Pump, which is a modification of a 
standard Sundstrand hydraulic motor, 
lias this performance data: displacement 
—0,150 cu, in./rev.; capacity at 5,000 
psi.-909o; wcight-2.5 lb. 

Other, larger capacity cryogenic 
pumps arc currently under develop- 
ment. Address: Simstrand-Dcnver, 2480 
West 70th Ave- Denver II, Colo. 

Britisli tourist triple scat, Mictoccll 
T-34, Iras been designed to meet largc- 
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scale tourist air travel. Features of tlic 
scat include: fold-up scat and arm rest 
to help passengers slide past each other, 
adjustable legs, individual meal trays 


fitted into the back of each scut and 
provision for plug-in-tvpc meal Irav, 
Triple scat’s total vveiglit is 75 lb. in- 
cluding meal trays, safety belts and 

New, closed-loop flow test system for 
airborne and ground test equipment 
using 90% livdrogen peroxide as test 
medium has been opened by Acrotest 
Laboratories. Operating range is up to 
150 gpm. at 75 psi. I‘1ow tests over a 
wide range of cnviiomnental conditions 
are possible. System is available to 
equipment makers for evaluation of 
rocket and missile components. Ad- 
dress: College Point, L. I., N. Y. 
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Stock 

Transactions 



Bencti-Top Proving Ground for Missile Controls! 

Directional controls for guided missiles , . . tracking and scan- 
ning devices . . . cameras . . . range finders — how well they 
work depends greatly on the efficiency of their optical systems. 


Recognition Contrast Rendition equipment at B&L com- 
pletely eliminates human error in measuring optical effi- 
ciency. Its direct-reading scale automatically rates how well 
an optical system can "see" under lighting conditions of 
variable intensitj’, as e.xperienced in actual use. Accuracy: 
l/40th of a wavelength of light! 



This instrument is not for sale. It is 
part of the unique quality control 
system that has made Bausch & Lomb 
the dependable optical source. 


WRITE FOR COMPIIMENTARY 
COPY OF LIMITED EDITION. 

"OPTICAL COMPETENCE" 
(on official letterhead, 
please, indicating title.) 
Bausch & Lomb Optical 
Co., 86924 St. Paul St„ 
Rochesiec 2, New York. 
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Wasliington— .\cquisitioii of SSOO.OOO 
in 5i% convertible sub-debentures b\ 
Tom B. Sliek, director of Slick .\irwa\s. 
Inc., his entire holding, and acquisition 
of 10,498 coinninn shares of Slick 
eonimon stock by T. B- Slick for a 
holding 84,545 has been repotted by 
the Securities and Exchange Commis- 
sion- Other transactions from Sept. 1 1 
to Oct- 10 include; 
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this man knows what’s INSIDE 

his BLACK BOX FILTER 


He's taking advantage of a new 
trend spearheaded by Sprague to- 
ward unitized filter assemblies. 
Sprague's individual cylindrical 
filter elements can be taken from 
the shelves, wired in any configura- 
tion which available space dictates, 
and used! Black boxes, when used 
at all, serve only as "wrappers”. 

Now many of your most complex 
r-f interference problems Can be 
solved in this way. It reduces inven- 
tory problems and cuts your manu- 
facturing costs. Order the elements 
and package them yourself in your 
system, or else Sprague can do the 
packaging for you. 

Even if unitized filter assemblies 
do not add up to the answer to your 


problem, you’re sure to benefit from 
Sprague’s library of more than four 
thousand proved filter designs . . . 
three laboratories for filter research 
and development . . , complete facil- 
ities for interference measurement 
and control . . . field consulting ser- 
vice . . . and mass production facili- 
ties on the East and West Coasts. 

If you, too, have an interference 
problem, pick up your phone and 
call your nearest Sprague Electric 
Field Engineering Laboratory. 
They are located at 12870 Panama 
Street, Los Angeles 66, Calif. 
(TExas 0-7531); 224 Leo Street, 
Dayton 4, O. (ADams 9188); 
327 M.trshall Street, North Adams, 
Mass. (MOhawk 3-5311). 


SPROGUE^ 


for filters 
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FROM A HfDOEN StTE, deep in the ocean. ISOO-mile Polaris missile 
can be shot to the surface and hurtled through space at tremendous 
speeds. Hard to detect, mobile launching sites make defense against 
Polaris practically impossible. 


POIARIS 

Navy’s Ballistic Missile 
Can Pinpoint Targets* 
1500 Miles From Submarine 


Polaris — the U. S. Navy’s new fleet ballistic 
missile system, now under development, 
gives your Navy a fast, mobile, hidden 
striking force capable of hitting any stra- 
tegic target from a submerged submarine. 

In case of enemy attack, atomic-powered 
submarines armed with Polaris missiles could 
strike a devastating retaliatory blow from 
anywhere in the vast expanses of ocean that 
cover nearly l^ths of the earth's surface. 

The launching site for this atomic wallop 
will be mobile and hard to find. It will be a 
submerged atomic-powered submarine capa- 
ble of operating underwater around the 
world and hidden anywhere in the ocean’s 
depths. With this mobility the Navy is able 
to operate close to any shore ready for 
instant retaliation. 

Typical of the problems being solved in 
perfecting the Polaris missile are intricate 
guidance and fire control systems being 
developed by the U. S. Navy, the Massachu- 
setts Institute of Technology, and the Gen- 
eral Electric Company. 

With Polaris, the Navy adds ballistic sea- 
power from the hidden depths of the ocean 
to its traditional advantages of speed, mo- 
bility and long range in helping defend 
America. Missile and Ordnance Systems 
Department, General Electric Company, 
Pittsfield, Massachusetts. un> 


GENERAL 


ELECTRIC 



WHAT’S NEW 



WEAPON SYSTEMS 


Reports Available: 

Tlic following reports were spon- 
sored b\ Tlic Office of Techiiical Serv- 
ices. United States Department of 
Commerce. W'asliington 25, D. C. 

Rcseateii on tlie Influence of Ultrasonic 
Waves on Metallic Corrosion— by A. 
Reggiori iinti T, Songa. Breda Institute 
di Riclicrclic Sciciitificlic Applicate, 
Milan, Italv for European Office, Air 
Rescarcli and Development Command. 
U. S. .Air Force. Nov. 1956; S2-25; 
85pp.: (PB 12196-0. 

Tlic Corrosive Effects of Protein-Type 
Foam-Forming Concentrates on Com- 
mon Metals and Dissimilar Metal 
Couple$-by II. B. Peterson and |. C. 
Biimctt. Naval Rc.seatcli I.ahoratorv. 
June 1957; S.7): 22 pp.: (PB BIOIS): 

Corrosion of Metals in Tropical En- 
vironments; Part 1— Test Methods used 
and Results obtained for Pure Metals 
and a .Structural Steel-by A L, Alex- 
ander and others, Naval Research Labor- 
atorv. June 1957; S1.2S; -f6pp.; (PB 
121952). 


Vitro Corporation of America has built an outstanding per- 
formance record in weapon systems development for the Navy's new 
guided missile ships, now on guard around the clock. Vitro has done 
systems engineering for every one of the guided missile ships and has 
designed installations of launching and handling systems for the 
Navy’s Terrier, Tartar and Tabs and the Army’s Hawk missiles. 
Systems engineering techniques, pioneered by Vitro, are standard 
operating procedure for installation and maintenance of Navy missiles. 

Vitro has important ordnance system contracts with Army, Navy 
and Air Force plus contracts for sub-systems and components. It is 
engaged in electronics manufacture, aircraR components development 
and manufacturing, and research and development in physics, chem- 
istry, electronics, aerodynamics, ceramics, metallurgy, hydrodynamics, 
cybernetics, nucleonics and acoustics. 


The Corrosion Products of Iron and 
Steel; Selected Bibliographic Survey 
witli Abstracts-by M. J. Boclim. Naval 
Rcsc.uch Liibonitorv, June 1955; S.75; 
28pp.: (PB 121965). 


Ferroelectric Materials Survey with Par- 
ticular Interest in their Possible Use at 
High 'Tciu|x;tatures-by C. K. Piih.iri. 
Catholic Uiiivcrsitv of America for 
W'right Air Development Center. U. S. 
Air Force; S2.00; 74pp.; (PB 121949). 


Noimictatlic I'cnomagnetic Materials: 
Part A'll-Miciowave I'errites-by il. C. 
Rothcnbci^ and E. B. Mullen. Ccneral 
Electric Co. for M'right Air Dci'clop- 
mciit Center. U. S. Air Force: S1.25; 
49pp.: (Pli 1 51055). 


Whether the need is for operations research, long-range studies, 
components, sub-systems or complete weapon systems, Vitro experi- 
ence assures top performance. A new brochure 
describes Vitro’s weapon systems capabilities. 


CORPORATION of AMERICA 
261 Madison Ave., New York 16, N.V. 








An Expander-Compressor Method of 
Air Cooling— 1)1 R. S. .MacDonald. 
Cornell .Aeronautical Laboratorv. !nc. 
Dec. 1954; S.75; 21pp-; (PB 121926). 

Research of the Flainniabilily Cliat- 
actcristics of Aircraft Hydraulic Fluids— 
by M. G. Zabetakis. A- L. F'litno and 
J. /. Miller. Jr.. U. S. Department of 
tlic Interior, Bureau of Mines for 
Wriglit Air Dc' clopnicnt Center, U. S. 
Air Force: Mav 1957; SI .00; 34 pp,; 
(PB 131195). ■ 

Injection and Combustion of Liquid 
I’ucls-b\ A. A, Putnam and others. 
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Teracruzer Deiivery 

n.is 71 ton eight-wheel drive Teraciuaei which lianU TM-76 >fatado. 
I.\W Jan. 28. p. 30) and supporting equipment oi-er rough tenain nn pilli 
ing from a Lockheed C-130 Hciciiles turboprop transport after delivery to 
Orlando. Fla., for use bv the 4504th Tactieal Missile AVing- A'chicle 
Wheel Drive Auto Co„ 'Cliritai.villc, Wise. 


t guided missiles 
ow tires is ciiierg- 
) Pinccastle AFB, 
is built by Four 


Battcllc Memorial Institute for Wright 
.Air Development Center. U. S. .Air 
Force. Mar. 1957; 59.00; 7S6pp.; (PB 
151008). 

Sjiatk Ignition of Fuels Mists-Dcsclop- 
ment of Apparatus and Preliminary 
Results-bv A. E. Wdkr. Battcllc Me- 
morial Institute for Wright Air De- 
velopment Center. U-S. Air Force. 
Dec. 1956; Si.OO: 51pp.; (PB 121855). 

Kcscarch of the F'laiumnbility Char- 
acteristics of Aircraft Ilvdtaiilic Fluids- 
In- M. C. Zabetakis. A. L. ITmio, and 
I. J. Miller, Jr. U. S. Dcp.irtmcnt of 
the Interior Bureau of Mines for Wright 
,\ir Development Center, U. S. -Air 
Fotce. Mav 1957; $1.00; 54pp.; (PB 
151195). 

Design Mctliods for Magnetic Ampli- 
fiers and Saturable Reactors— bv J. R. 
W'alker. and M. Frank, Wavne Engi- 
neering Rcscarcli Institute for W'rigTit 
.Air Development Center. U. S. .Air 
Force- Julv 1956: S9.50; 628pp.; (PB 
121765). 

.A Transient-Controlled Magnetic Amp- 
lifier-by G. Schohaii. U. S. Naval Ord- 
nance 'Laboratory, Mar. 1956; S-75; 
25pp,; (PB niOl'l). 

Development of Non-Destructive Tests 
for Stractural Adhesive Bonds; Part 5— 
by J. S. Arnold. Stanford Research In- 
stitute for Wright Air Development 
Center, U-S. Air Force, Februarv 1957; 
81.75; 62pp.; (PB 131046). 


Development of Infrared Defrosting tor 
-Aircraft Canopics-by L. Bennett and 
others, New York University for Wiiglit 
Air Development Center. Mar. 1957; 
S2.50; 96pp-; (PB 151052). 

Publications Received: 

Balloons to Jets- by Howard L. Stamc- 
horn-Pub. Henry Rcgncryy Company. 
20 \A', Jackson BJvd., Chicago 4, 111. 
S5.00; 271pp. 

Until half a century ago, aeronautics 
was little inorc than a showmansliip, 
todav it is an essential part of life. 
Balloons to Jets is the exciting story of 
tlic meteoric growtli of our aviation 
field. 

Handbook of Noise Control— edited bv 
Cvril M. Hanis-Pnb. bv McGraw-Hill 
libok Company. Inc., 530 West 42nd 
Street, New York 36. New Y'ork. 
S16-50; 40-12pp. 

A comprehensive liandbook which 
discusses m detail tlic nature of noise, 
its measurement, and techniques of its 
control in buildings, industry, transpor- 
tation, and the cominmiity. 

Big Business and Human Values-by 
Theodore V, Houser- Pub. McGraw- 
Hill Book Company. Inc., 350 West 
42nd Street, New Y’ork 36, New York. 
83.50: 105pp. 

Scars, Roebuck and Companv', pre- 
sents an intimate story of "big busi- 
ness” experiences in successfullv blend- 
ing business objectives and higfi regard 
tor people as humans in its operations. 



DfSCKIBING OVn 4000 TYPES 
OF CASTERS AND WHEELS 



DARNELL 


assure... 

1. LONGER EQUIPMENT LITE 

2. GREATER FLOOR PROTECPON 

3. EASY EQUIPMDET MOVABILITY 
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BUSINESS FLYING 



Beech Reveals 1958 Line, Big Backlog 


Bv Erwin J. Biilbaii 

Bctcli Aircraft Corp. now inis a fimi 
backlog of more than S14.8 niillion 
worth of 19?8 model business airaaft 
orders, companv president Mrs. O. A. 
Ikcch, rescaled after a recent anniml 
sales meeting. The nscctiiig ssas held 
for ”5 distribnlor and dcalet |)crsonnel 
from the United States and 20 foreign 
countries at W'ichita. Kans. 

h'or the first time in scseral sears. 
coni]jany officials declined to predict 
total Beech cxecutise aircraft sales dollar 
srslnnie for Fiscal !95S— prnbaisly bear- 
ing III mind the current iincass busi- 
ness climate. Indications are that it 
iias high hopes that introduction of a 
new model to its line— the light twin 
four-place Travel , Air-will plat a major 
role in raising its Fiscal 19s3 business 
aircraft dollar s’olumc to continue up- 
ward trend of past sears, t'rank F.. 
Hedrick, Beech sicc president-coordi- 
nator, estimates that Trasel .Air sales 
in Fiscal lQ5fi will total some S9 mil- 

Iledrick also noted that the company 
has a combined commercial and mili- 
tars’ backlog topping S113 niillion, an 
increase of $10 million oicr the same 
licriod last year. 

Distrilnitors and dealers were for- 


malh' introduced to product improse- 
nicnts in the company’s 1958 business 
aircraft line, which includes: 

• Travel ,\ir, priced at S-t9.500 in the 
standard version. 

• Bonanza JJ5, priced at 52-1,500- 

• Twin-Bonanza F50 (snpctcharged l.\- 
coniingsl, starting at S8S.000 and tlic 
Twin- Bonanza O50.A (higli-cnmpres- 
sion Li'comiiigs), wliicli starts at S77.- 
000. 

• E18S Super 18, whicli is priced at 
S117.975. 

Only airplanes to escape price in- 
creases— aside from Traiel .Air, which is 
being introduced this sear- wea- the 
Twin-Bonanza niodeis. Bonanza, wliicli 
has a new. more powerful engine, is up 
approximatch 51,650; Super 18 has 
jumped 511,000. 

Travel Air Market 

Designed to fill the big price gap be- 
tween file Bonanza and Tw in-Bonanzas 
and also to meet competition from 
Pi|)er and Cessna light t'vins, the new 
Traiei .Ait features considerable use of 
components from existing Beech air- 
planes, including the .Air Force and 
Xan T-5-1 Mentor trainei. a design 
factor tliat resulted in a short detelop 
nieiit-to-prodiiction cscle. 

Basie, ilh. flie airplane is a 200-mph. 


cruise hpc wifii nonstop range cxcccxl- 
ing 1.406 mi. on 112 gal. of fuel. .Air- 
plane has Ixx-n designed to ntiiitv load 
factors and tested to an ultimate load 
factor of 8. Structure is strong cnougli 
to take a 45-ft-/sec. gust, tlic coni|)any 
rei>orts. 

Wings arc coiimosite assemiiiy of 
Bonanza H55. 'Twin-Bonaiiza and 
r-54B assemblies modified to accom- 
modate nacelle and fuel tank com- 
ponents. I-'nsclage is basinilb an M55 
strnctme. except for an entirely new 
nose section forwiitd on the Bnnanzii’s 
firewall. Tail is priinarilv a modified 
r-s4B section, with a mnn]x.T of com- 
ponents used virtually uncliangcd. 
Lauding gear comprises modified T-54B 

Travel -Air is available witli several 
different radio-communieations eanip- 
ment pack.iges. Package Xo. 1, wliicli 
weighs 108 lb. installed and costs 512.- 
475. provides .Aircraft Radio Cor]). 
F-rsA amplifier. ARC 15E omni, ARC 
tvpe 21.A .ADF, ARC T-20 20-channel 
trammitlcr and T-21 10-ehanncl trans- 
mitter, .ARC R-52 receiver, Wilcox 
700B glide slope and three-light marker 
lieacoii receiver. Package Xo. 2. vveigli- 
ing 51 lb. ,tnd costing 54.925. inciudes 
the ARC T-20, .ARC 15E omni. ARC 
20.A marker beacon receiver, micro- 
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phone and headset and .ARC 1-1 5.A. 

Radio Package No. 5 weighs 24 lb. 
installed and costs 51.595. It includes 
a Xateo A'TR-2B OniniEator. Package 
Xo. 4 has a Lear l.rR.A-6'1'6 VllF 
cominnineations set. 

•Also available for faetorv installation 
ill conjunction with tiie above equip- 
ment is the Lear .ADF-l’E, with Pack- 
age No. 5 or 4. at an installed weight 
of 28 lb. and cost of 51,225. .ARC-21.A 
,ADI'' with Package No. 2 or with 5 if 
X'arco A'C-27B Simplexer is not in- 
stalled. at vvciglit of 24 lb. and cost of 
55,175; Narco VC-27B available only 
with Package Xo. 5, and the Lear Om- 
niinctor, av-ailabic onlv with Package 
No. 4. Litter units weigh 14 lb. and 
4 lb. respectively, cost 5900 and 5550. 

Customers can also get auxiliary wing 
fuel tanks— tvTO 51-gal. units replacing 
two 17-gal. tanks— at weight increase of 
eight pounds and Cost of 5725. 

1958 Bonanza 

Biggest feature of tlie 1958 Bonanza 
is tile switcii to a direct fuel injection 
system, on the new 250-hp. Contincnhil 
IO470-C engine, providing 10 addi- 
tional horsepovvet. 

It can be cxix'cted that the elimina- 
tion of tlic oirbiiretor-and the problem 
of icing in tliis criricai area-will be fol- 
lowed in otlicT business aircraft- Cessna, 
for example, lias been lliglit testing .such 
a fuel svstem for some time in its light 
twin 510. 

In addition to icing problem elimina- 
tion, such a system afso offers improved 
fuel distribution for smoother engine 
operation, lower induction svstcni losses, 
providing higiici power ratings and 

Additional power and liic new fuel 
system will put these important market- 
ing points in tlie liaiids of Beech di.stri- 
biitors and dealers: 

• High speed of 210 mpli. at sea level, 
compared to 206 mpb. for last year's 
1155. Maximum eniise .speed at 75% 
power is now 200 nipli. at 7.000 ft-. 
compared to the c-arlier inoders 196 
inph. Cruise speed for the J55 is 195 
mpb. at 655T power at 10,000 ft. in- 
stead of 190 mph. at S.OOO ft. on the 
1155. 

• Service ceiling for the [55 is 21.500 
ft., compaaxl to approxiniatciv 19.800 
ft. for the 1155. 

• Useful load of Hie J55 has been in- 
creased to l.OSO lb., compared to 1,067 
lb. for 1155 without increasing the gross 
vveigiit of 2,900 lb. With full tanks, 
new available weight for passengers and 
baggage is 850 lb.. 20 lb. higher than on 

In design, tiie 155 is verv siniikir to 
the previous IB5. llie elevator trim 
tab sv-stem lias been cliaiigcd bv remov- 
ing the foniard bungee spring and in- 
creasing aft bungee spring lension- 
Bungco sv-stem now acts as an elevator 



FUEL INJECTION ENGINE, cliininab’ng carburetut icing, is feature of $24,300 |35 Bonanza. 
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motme. yom 
c^iag Apeed 

5 WPH 


Simply by changing to a new Sensenich Model 
M74DR metol propeller you con increase the cruis- 
ing speed of your Cessna 170 or 172 at leost 5 
miles per hour without sacrificing rote of climb! 
The thoroughly tested ond C^.A. approved Model 
M74DR weighs 3 pounds less yet hos a higher 
endurance foctor, the result of o new Sensenich- 
designed airfoil section. A shorter diameter pro- 
vides greoter ground clearance and lower tip 
speeds that reduce noise and increose service life. 

Get maximum performance, efficiency ond econ- 
omy of operotion — replace with o Sensenich 
Model M74DR Metal Propeller. It con be used 
with your present spinner. If you own a Cessna 
170 or 172 you owe if to yourself to get all the 
facts on this new propeller for your plane. Write, 


ir phon 


SENSENICH CORPORATION 


Censeifldil^dlms 

^ FIXED PITCH METAL . . . C.A.A. approved up 
to 165 hp. 

^ FIXED PITCH WOOD . . . C.A.A. approved up 
to 225 hp. 

> TEST CLUBS ... up to 3000 hp. 






by the down spring for a given trim 

More effective eks-.itor is provided 
with a 40% increase in tab area. Addi- 
tional effectiveness is provided in the 
elevator for any forward center of grav- 
ity loading because less tab travel is re- 
quired to obtain the proper trim, Beech 
notes. Up trav el remains the same while 
down travel is 23 deg., 3 deg. less than 
previously. 

Instrument Panel 

Some differences will also be appar- 
ent on the instrument panel. The 
small fuel pressure gage in the engine 
cluster has been replaced bv an addi- 
tional fuel qiiantitv gage, making for 
one gage for main tanks and one for 
auxiliaries. Instruments are thus marked 
and this arrangement now requires onlv 
two readings, where four were required 
prcviouslv. 

Engine fueled pressure can now be 
read on a 31 in. dial calibrated in one- 
quarter pound increments, with face 
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marked in percentage and color for 
cruise conditions and in feet and color 
for takeoff. .An auxiliary fuel pump 
.switch and warning light have been 
added to the switch console and two 
controls (one on each side of the mix- 
ture) have been added for vents on the 
fircu-dll, formerly controlled by the foot. 
.Auxiliary electric fuel pump replaces 
the former handle wobble pump. Push- 
pull mixture control has been replaced 
bv a vernier control and moved to di- 
rectly below the center panel for easier 
adjustment. 

Optional radio packages av ailable with 
the J35 include: 

• Installation .A— Weight 27 1b. installed 
and price SI. 500. providing Narco 
VTR-2 Omnigator. 

• Installation B— Weight >3 lb. and 
costing S4.79S. including .ARC T20 
transmitter. .ARC 1 5E omni, ARC 
R20.A marker beacon receiver and ARC 
I-.13A cabin speaker amplifier. 

• Installation C— Lear LTR-6'l'S weigh- 
ing 25 lb. installed and costing S950. 
Individual optional equipment can be 
fitted at the factory' only in conjunction 
with the above packages: l.e.ir ,ADF- 
12E with Installation .A or C; ARC 
■['vpc 21 ADF with Installation A or B. 
Narco VC-27. Simplexet with Installa- 
tion A and Lear Oiniiinieter. with In- 
stallation C. 

Bcccli is offering for the first time 
as factorv inslalled optioival equipment 
the ncvv'hghtweight Tactair T-3 auto- 
pilot. with installed weight of nine 
pounds for 51,300. 

1958 Twin Bonanzas 

Detail im|)rov L'mcnts rather than ma- 
jor changes arc featured in the 1958 
T'vvin-Bonanxa line. Engine nacelles 
have been cleaned up acrody namieally 
by removing the crankcase bristlier lino 
from the top of the nacelle and re- 
routing it to just aft of the exhaust 
iingnieiitor tubes. .And, on Twin-Bo- 
iiaiixas equipped with small engine- 
driven vacuum pumps, the oil separa- 
tion vent has been eliminated from the 
top of the nacelles by teeing the vent 
line into the crankcase breather vent 
line. This arrangement allows both 
lines to exhaust in the warm air region 
of the engine exhaust to eliminate pos- 
sibilitv of vent icing, according to Beech. 

The retractable entrance step mech- 
anism has been improved; the power 
to actuate the step has been increased. 

Oxvgen instalkition has been revised, 
moving the bottle to the aft side of 
bulkhead station 211. providing more 
cabin or baggage area and allowing 
fitting of a remote filler valve to ob- 
viate need for removing the bottle for 
this service. On the D50.A, "nevet- 
excced" and "design cruise s|)eed’’ 
markings on the airspeed indicator have 
been changed to the higher readings 
of the rSO. Maximum flap extension 



complete electronic 
and 

mechanical 

assemblies 
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Behind these windowless walls in central 
Connecticut a new generation of aircraft 
engines is being put through its paces. 

Here in Pratt & Whitney Aircraft's big 
Willgoos Turbine Laboratory— the most 
complete privately-owned gas turbine re- 
search facility anywhere— tomorrow’s en- 
gines are "flown” under conditions of 
simulated altitude, speed and temperature 
often impossible to attain in actual flight. 

These new engine developments present 
technical challenges in virtually every field 
of science and engineering. To help meet 


them Pratt & Whitney Aircraft is continually 
expanding and modernizing the Willgoos 
Turbine Laboratory at East Hartford. This 
advanced research and development facil- 
ity represents a muitimillion-dollar invest- 
ment by Pratt & Whitney Aircraft to assure 
continuing progress in the performance 
and dependability of aircraft engines. 

In whatever future form aircraft power 
may take ... in a new family of engines, 
new fuels or materials, or new systems of 
propulsion, Pratt & Whitney Aircraft will 
continue its leadership in aircraft engine 
design and production. 



Pratt & Whitney Aircraft 

Division of United Aircraft Corporation, East Horfford, Connecfieuf 
CONWeaiCUT OPERATIONS-Eost Hortford 
Moior branch plants— Meriden, North Haven, Southington 
FLORIDA OPERATIONS— West Palm Beach 
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N|X;td liiis bun rjiscJ 15 iiipli. to 150 
mpli. 

Offered .IS oplional eqiupment is a 
propeller imfeotliering svstciii, consist- 
ing of nil acaiimiliitor wliich is charged 
s'heii pmiJelltr control Incrs arc in 
loiv-pitch at tiikcoff position, .^s pro- 
peller levers are liroiiglit back to cruise 
position, a valve closes, trapping oil 
under pressure in flic accumulator. 
,\fter a propeller is featlictcd. it can be 
brought back by merely returning the 
levers to ki\v-)jitcli, releasing the pres- 
sure 111 tlie acciiniuliitor, 

1'50’s engine model lias been changed 
from GSO480-A1A6 to GSO-lSO-BlBf-, 
the change coveting an oil-squirt fea- 


ture vvhicli cools the pistons by spraying 
oil on the uncletsidc to reduce possi- 
bilitv of detonation and piston iKirning. 
1550-\ Twin-Bonanza engine model is 
cliangcel from a GO480-C2C6 to a 
GO480-G2D6, incorporating the same 

Considerable amount of radio equip- 
ment is optional on the Twin-Bonanzas. 
That for the F50 costs S5.28S and has 
an installed weight of 57.7 lb. This is 
Installation A, providing Collins 17L-S 
00-channcl transmitter, and ,\RC 151i 
Omni, a Mitc-Tronics C.A-IA audio am- 
plifier and Collins 57R-1 antenna. In- 
stallation B, costing 58,456 and weigh- 
ing 94.5 lb., comprises Narco Sapphire 



From 
“figures of speech” 


“conversation” piece 

in 53 days 
with RDA* 


I The 

hallicrafters 

Compairy 

4401 W««t Fifth Avenue 
Chicaga 24. IlllneU 


lOlti 90-eliimnei transceiver, ARC 15E 
Omni, Collins 17I.-S 90-chaniicl trans- 
niitter Mite-lroiiics C-\-lA, Narco 
71144-101 antenna. Installation C costs 
S8,69> installed and weighs 90.9 lb,; 
consists of a Lear LTR-800 transceiver 
witli 140 transmission and 240 receiver 
channels, ARC 15E, ARC T-20 Mitc- 
Tronics CA-IA and Lear 2217A an- 


Optional Gear 

Optional gear offered with the above 
installations includes: ARC Type 21A 
ADI', Lear R-14D ,\DK, Mit^Tronics 
MB-5 marker beacon receiver. Lear 
2200B marker beacon receiver, .\RC 
type R-llALF range receiver, ARC 1 5E 
for dual installation. \\'i!cox 700B 20- 
diannel glidcsiope a>ceiver, Coliins 
51 X-2 marker beacon receiver and 
Collins 51 V-5 marker beacon receiver. 

Installation D comprises this Wilcox 
layout; 705A 560-channcl receiver, 
707A 360-channei transmitter, 71 7B 
switching unit, 706.\ 560-channcl oniiii 
receiver, 709B audio amplifier, 700B 
glidcscopc receiver, 702A marker bea- 
con receiver. 715A dynamotor power 
supply and Collins 17L-S 90-ehannel 
transmitter and 57R-1 antenna. 

Options to Installation D include: 
Wilcox 701A .\DF at S4.518. weighing 
51 lb.: Wilcox 706.-\ omoi for dual 
installation costing 55,387 and weigh- 
ing 27 lb.; Wilcox 70!.^ dual ADI-' and 
706.-3 Omni at 59,043 and weighing 58 
lb.; W'ileox 707A transmitter replacing 
17L-.8 and Wilcox 701A ADF costing 
56,637 and weighing 38 lb.; Wilcox 
701.^ .-U3F, 707.^ transmitter and 706A 
Omni for 510,751 and weighing 65 lb. 

Bexteb .Model KISS shows very few- 
basic changes over its proven design; 
a new 90,000 Btu, heating sv-stem iias 
a blovvet for ground operations, per- 
mitting cabin to be heated while cn- 
gine-s ate off on ground. Improved ram- 
air windshield (Jc-icing svstcin is fitted 
as st;mdard equipment. 

Cabin rear bulkhead is removable for 
transporting special cargoes. Instrument 
panel is floating type, hinged for easier 
servicing. 

New Argentine Twin 
Starts Flight Tests 

Buenos Aires— A five-place light trans- 
port, powered by two pusher-mounted 
Lycoming 150-hp, engines, has begun 
flight test in Argentina. Designated 
the l.,\, 45, the plane was built in 
Argentina's l-'abrica Militar dc Avioma. 

Fuel capacity is 80 gal., providing a 
range of approximately 620 mi. Cruise 
speed is reported to be 161 mph. It is 
fuliv equipped for instrument flying. 
M’ing span is approximately 45 ft., 
length about 30 ft. Pkinc is designed 
to Lind in less than 820 ft. Landing gcai 
is a retractable trievde tv-pe. 


118 


AVIATION V«EEK, 


sr 9, 1957 





WEATHERHEAD 

... to get 

the light-weight, 
simplified configuration 
and reliability 
demanded of 
hydraulic and pneumatic 
systems today . . . 


Weatherhead fittings 
and components. 

YOU CAN BE SURE OF GETTING 
TOP QUALITY EVERY TIME. 

Inquiries Invited regarding 
special products. 

THE WEATHERHEAD COMPANY 

AVIATION DIVISION 
300 EAST 131st STREET 
CLEVELAND 8, OHIO 
West Coast: 

1736 Standard Ave., Glendale, Calif. 

In Canada: 

127 Inkerman St., St. Thomas, Ontario 

Distributors in principal cities 


^ 7 ^ FIRST IN HYOR 
■/ FLUID SYSTEM 


RAULIC AND 
M COMPONENTS 


LORD develop mept§ 
for the / 

.j’ 

advancement^ 
of flight 




Lord has designed, developed, and pro- 
duced vibration and shock control parts for 
practically every make and type of Amer- 
ican aircraft. These parts have contributed 
greatly to increased efficiency, performance, 
and safety through effective reduction of 
vibration, shock, and noise. 


Here are some o! the many vital 
spots on modern commercial and 
military aircraft where Lord 
Mountings have reduced shock 
and vibration: 

Efigines — lDynalocal*Mountin|s 
for piston, luibo-p'op, or jell 
Transmissions (gear bod 
Propellers 
Propeller Spinners 
Spinner Afterbodies 
Drag Links 
Carburetors 
fuel Pumps 
Fuei Control Linkages 
Oil Coolers 
Oil Tanks 

Oil Cooler Door Hinges 
Cowl and Hinges 
Flap Hinges 


Radar: i-. 


m Tubes, Ampliliets, 
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Sales Push Urged for General Aviation 


By Craig Lewis 

Dallas— Blunt warnings that general 
aviation will have tu present a united 
front and do a better job of selling it- 
self were heard by delegates to tlic IStli 
annual convention of the National 
Aviation Trades Assn, held here tc- 

Sucli w-atnings were given bv botli 
industry and government speakers dur- 
ing the thrcc-day meeting of fixed base 
opet.itors. aerial applicators and air taxi 
oper.itors- 

Convention was dominated by dis- 
cussion of industry-government prob- 
lems and relations in regulatory, mili- 
tari' and agricultural fields. 

Convention was also Iiigliliglitcd bv 
-tlic unveiling of a new, etop spraver/ 
duster bv Grumman Aircraft Engineer- 
ing Corp. (AW Nov. 25. p. 52), After 
quietly touting aerial applicators in the 
southwest for several weeks. Ctuminaii 
made its first public announcement of 
the new liiplanc at flic NATA coiiven- 

Civil Aenniaiitics Administrator 
fames T. Pyle observed tliat the various 
representatives of general aviation have 
failed to come up with a cohesive, 
overall program for their .segment of 
the industry as a ba.sis for future plan- 

Need Representative Program 

“This disorganized approach has been 
neither effective nor lias it won inanv 
supporters for the cause of general 
aviation," Pvlc said, 

"\5’c need the benefit of vour best 
flunking and organized participation in 
the planning sessions which lie ahead, 
hut it must lie represenfative of all of 
general aviation.” 

Pyle also took note of industrv com- 
plaints about tlic CA.\ Supplemental 
'I ype Certilie.ite program, admitting it 
is far from a s:itisf.ictory solution to tlic 
modification problem. "But 1 :iiust ;ilso 
|)oint out that gencnil aviation is not 
witiiout some responsibility for making 
the Sup^emental Tvpe Certific.ife ncc- 

"I am wUin you would he- appalled 

modified to provide extra seats or gre-atcr 
cargo capacity with little regard for tlic 
sttuctiiral or aenidynamic effects in- 
volved.” Pvlc obsened. 

.•\ccident prevention was a leading 
topic of discussion for aerial applicators, 
and tliey were warned that "it is long 
past tlie time that accident prevention 
was given a liigli priority in your opeta- 
tional plans" bv Charles L. Walker, 
fligiit operations specialist, CA,\ Region 


Walker told applicators their ap- 
proach to accident prevention should 
be a sound business plan and organiz:!- 
tion, based on the knowledge of mainte- 
nance and operation of aircraft, and 
tile kiiow-liovv to best perform the job 
tliey have to do. 

Oufliiiing accident records in the 
eleven western states, Walker said there 
had been 100 accidents in 195-t, 85 in 
1955, 9d last year and 125 reported so 
fat this year. Last year tlicrc were 12 
pilot fatalities, and so far tliis year tlierc 
(lave been 25 pilots killed. 

Among tesoliitions passed bv NATA 
was one aimed at improving distributor 
and dealer rclatioiisliips. NA'l'A will 
approach the Aviation Distributors and 
ManuF.icturers Assn, in an effort to fornr 
a joint committee for studv and allevia- 
tion'of problems in dcafer-distribiitor 
relations. Anotlicr resolution was passed 
F.ivoring negotiation of a joint national 
convention of NATA with other gen- 
eral aviation associations. 

USAF Contracts 

Air I'orce is continuing to contract 
the same share of its maintenance to 
commercial operators, but dollar volume 
is down bccatrse of budget stringencies, 
according to Maj, Gen. A. G. ficwitt, 
director, maintenance engineering, 
DCS-Matcriei HQ. USAE. Geo. 
Hewitt pointed out that commercial op- 
erators were doing 71% of US.\F main- 
tenance work in Fiscal 1957, and thev 
are doing the same percentage this 
year. But boeaiise of overall budget 
cuts, dollar volume has dropped from 
S967 million to S903 million. 

Gen. Hewitt predicted that the vol- 
ume of contract maintenance has 
readied a level which will not increase 
in tlie next few years. He said that 
leveling of aircraft inveiitorv and in- 
creased budgetary restrictions must 


cause all concerned with contract main- 
tenance to make a close appraisal of 
workloads and consider the possibilitv 
of taking'on civilian work along with 
military business. 

Discussing effects of budget limita- 
tions, Gen. Hewitt said that the Ait 
Force has discontinued IRAN (inspect 
and repair as necessary) of second line 
aircraft, and these aircraft will not get 
USAF depot type maintenance. Wlicn 
such low priority aiictaft as B-25s and 
C-45s become unsafe, tliey will be 
phased out of the inventory. 

Problems of maintenance and repair 
of Anny aircraft were reviewed by Brig. 
Gen. William B. Bunker, commanding 
general, TSMC. Overhaul of Arniv air- 
craft and components has been done 
by US.\F in the past, and the Armv has 
assumed responsibility for it this year. 

Army needs to train maintenance 
units that arc capable of moving over- 
seas in ail emergency, Gen. Bunker 
said, and thus current poliev is to con- 
duct organization and field maintenance 
with .\miy resources. For depot main- 
tenance and repair. Army depends en- 
tirely on commercial contractors. 
Contracted Overhaul 

On tlic issue of overliaul work done 
by prime manufacturers, Gen. Bunker 
noted tliat the .Amiy favors returning 
new components to the manufacturer 
for rqjaic because lie lias been respon- 
sible for the basic design and can bene- 
fit from examining tlie equipment after 
it has been used. 

Once the inevitable bugs have been 
worked out, Ccn. Bunker said, tlic 
Army is primarilv interested in "prompt 
and proper overhaul of the component 
or aircraft and its return to a usable 
sfatu.s." He said that no special con- 
sideration goes to tlic manufacturer at 
this point, and that the work goes to 



Focke-Wulf Builds Italian Trainers 

First Fiaggio P. H9 trainer, biult under license bv Fockc-WuH GmbH., Bremen, is 
handed over to the West German Federal Defense M'inisttv. P. H9 piimarv ftaiiiet has a 
275-hp. Lycoming engine, top speed of 187 iiiph. 
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240,0CDCD psi 


ULTIMATE TENSILE 

USS 12 MoV Martensitic Steei 



USS Speciai Aircraft 


Steeis 


the lowest bidder who is competent. 

Bunker noted tliat as tlic size of .\nn\ 
aircraft increases, dollar raluc of con- 
tract maintenance will increase. He 
also remarked that tlic work \ olume de- 
pends Dll how niucli maintenance is 
returned from oserscas points and tliat 
if the bulk of this work is returned to 
the U. S-. contract maintenance volume 
will inacasc. 

Traffic Self Control 

Resistance to the general trend to- 
ward more complex and rigid ait traffic 
control ntles and .s\-stems was csident 
in a msolution proposed by M'illiam f. 
Loraer. president of National ,\ir Taxi 
Conference, 'nre plan for a so-cnllcd 
"self-controUed" instruincnt flight St’S- 
tern was not officially adopted by 
N.\TA, but u-js referred to a commit- 
tee for study and a report next rear. 

Basis of the self control system would 
be the establishment of a srstem of 
lA'OR station.s to be used svith a set 
of minimum ceiling and visibility rules. 
A pilot would fly to the TVOR. then 
circle for. say. tuo minutes while ob- 
serr iug the bottom of the cloud later. 
If no traffic appeared or entered the 
cloud layer, the pilot would hate tire 
legal right to cliiiih tlirougli the otcrcast 
along a designated track to “on top.” 
h'light could proceed from there \'I'R, 

.\t destination, pilot would approach 
the T\'OR, obserse the top of the 
cloud later for a specified period, then 
descend on a designated heading 
through the overcast. Plan tvas outlined 
by James Herrick, fleet sales rescarcli, 

Purpose is to allow the general pilot 
to escape the complexities of formal air 
traffic control procedures. Herrick ob- 
serve-d that after such a plan tt-as in 
effect for a tvliilc, pilots using more 
complex ILS systems would tvant to 
use the self control system in all but 
the twrst weather because of its sim- 

Air Taxi Operofions 

National .Mr Taxi Conference re- 
ported a membership of 158 operators 
ill 1957, a gain of eight o\cr the pre- 
vious year. During the year, N.ATC 
members decided to inacasc rates from 
20 cents to 25 cents per aircraft mile, 
and mileage and zone rates have been 
changed accordinglv. 

NATC reports air taxi operators car- 
ried 97,5-10 passengers during the vear 
ending September, 1957. Load factor 
in this period was approxiiiiatelv 2.7, 
and operators flew 6,502,461 rcsenue 
miles and made 57,568 resenue flights. 

Discussing airways and airport prob- 
lems. Joseph T. Gcuting, Jr., manager, 
Utility .\irplant Council of .■Ureraft 
Industries .•\ssn., praised the joint effort 
of the Genera! .^siatirm Facilities Plan- 
ning Group in preparing its report for 


White House. study on asiation facili- 
ties planning (.\W Mav 20, p. 127). 
But he also obscrs-cd that considerable 
public support will be necessary "and 
we are going to have to be pretty mature 
in our approach and adept in our han- 
dling of general aviation in our dealings 
ssith govemnicnt officials and legislators, 
with aviation's other segments, airline 
and military, and above all. in our rela- 
tions with the general public.” 

Gcuting said that general aviation is 
in a better position to sell the nation 
on tire value of aviation because the 
pilot and user is a public citizen, and 
likely a vay influential one. This 
factor gives general aviation a better 
grass roots position from which to do its 
selling job, he said. 

Suggesting two specific solutions to 
airport problems, Gcuting proposed that 
airports recognize the ability of small 
general aircraft to land on short rmt- 
vv-ays and thus establish separate traffic 
patterns and allow simultaneous land- 
ings of transport and general aircraft, 
lie also suggested construction trf fliglit 
strips along liighvvays. 

New Owners 

In tlic marketing field. Gcuting said 
tliat sales efforts sltould be reaching 
more new owners. He pointed out that 
75% of aircraft sold go to people who 
already own aircraft- 

"Wc are not an industry which has 
saturated its market and depends wholly 
oil obsoleting old models to create new 
sales,” he said. 

Industry has the responsibilitv to sell 
the concept of aviation, according to 
Dr. Leslie L. Thomason, director of 
air age education. Cessna .Aircraft Co. 
He told N.\T.\ delegates that selling 
aviation involves telling the storv over 
and over to all segments of the U. S. 
public. 

Selling the six.ctaCTilat is a mistake, 
'I'homason said, but aviation should 
sell itself on the basis of being indis- 
pcnsihle, commonplace, routine, part of 
American living and modem business. 

Rotor Craft Changes 
Throttling Controls 

Changes arc being made in rotor-tip- 
mounted rocket motor throttling sys- 
tems of Rotor Craft's one-man strap-on 
"Pinvvhccl” helicopter as a result of 
analvsis of a crash recently of the novel 
machine during a demonstration flight 
at Van Nuys Airport, Calif. 

Coinpany test pilot Richard White- 
head. who suffered a fractured right 
ankle, severely sprained left ankle and 
a damaged bone in his left foot, was 
able to provide vital clues as to cause 
of the accident. According to ^^‘hite- 
head, he had just refueled and taken 
off for a demonstration of the Pin- 
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Special Tools 

for building tomorrow’s aircraft 


ivlitd’s mancusctabilit)' wlicn the rotor 
began overspccding. In \\'liitehcad's 

"I iniincdiatdy began closing the 
throttle, but it didn't work. I tlicn 
closed tlie sliut-oS valve to stop tlic 
flow of fuel to tlic rotor rockets. In 
an inst.int the rotor began running svild 
and the tachometer jumped from a nor- 
mal cruising speed to almost 1,000 
rpm. I was about 50 ft. high at the 
time, and realizing that the rotor blade 
would disintegrate at slightly more than 
1,000 rpm.. I immediately began try- 
ing to land. The last time 1 checked 
the tachometer, it read l.OOO rpnr. and 
1 expected the rotor blades to carry 
away at any instant. Then I hit the 
ground.” 

Rotor Craft president Gilbert Magill 
reports that rebuilding has started and 
the helicopter should be flying again 

Project was dcr clopcd for the Navy 
and the firm has des’eloped some 10 
missions that it can perform. In addi- 
tion, Rotor Craft savs that it receives 
10-20 inquiries wcetly from civilians 
who sav that they arc interested in pur- 
chasing the craft. Company says it will 
await N'avy approval before building a 
conimercial version. 

PRIVATE LINES 


being developed today by Cherry research 


Higher speeds and operating 
temperatures of aircraft, missiles 
and rockets of the future demand 
fasteners with greater resistance 
to the stresses imposed upon them 
than ever before. 

Installation of these high 
strength Cherry Rivets and Lock- 
bolts" will require new special 
tools such as those now in the de- 
velopment stage in the Cherry 
Research and Development De- 
partment. 

This activity— anticipating the 
needs of the airci:aft industry and 
the military— is an old story with 
Cherry. For years. Cherry engi- 
neers and technicians have de- 


voted themselves to a single 
objective— the production of bet- 
ter aircraft fasteners and the tools 
for installing them. 

Tools for solving specific prob- 
lems— tools for efficient production 
fastening— alt are developed and 
produced in the Cherry plant at 
Santa Ana which is devoted ex- 
clusively to the production of 
fastening equipment for the air- 
craft industry, 

For information on the mexst 
efficient fastening methods for 
your operation— write Townsend 
Company, Cherry Rivet Division, 
P. 0- Box 2157-N, Santa Ana, 
California. 


CHERRY RIVET DIVISION 

g SANTA ANA, CAUFORNIA g 

Townsend Company 

ESTABUatEO 1816 • NEW BRIGHTON, PA. ^ 


Two Scottish Aviation Twin Pioneer 
STOL tninsporh have been ordered by 
I'ison-Airwork, Ltd., for airlift support 
to ShclI-BP Petroleum Development 
Co., in Nigeria. 

New Cessna dealers; Newark Air Sen'- 
ice. Inc., Newark Airport, N, J., will 
cover a three county area in New York- 
New- Jersey; DcKalb Aviation Corp.. 
Atlanta, is new distributor in Geoigia. 

Doman Helicopters, Inc., Danbury, 
Conn., lias been designated an approv^ 
aircraft repair station by Civil Aero- 
nautics Administration willi limited rat- 
ings for perfomiing airframe overhaul 
and inspection on helicopters. 

Twelftli Annual All-Woman Trans- 
continental .Air Race (Powder PuR 
Derbv) will begin .at Montgomery 
pieldl San Diego. Calif.. July 4 and ter- 
minate at Charleston, S. C.. Municipal 
.Airport Jiilv 8. Aircraft must arrive at 
Montgomerv Field bv Julv I for im- 
pounding and inspection. Co-sponsors 
arc San Diego and Cirolina chapters of 
Ninety-Nines and Chambers of Com- 
merce of San Diego and Charleston. 
Some 50-60 airplanes and more than 
100 women pilots are expected to enter. 
For details write; Headquarters, .All- 
Woman Transcontinental Air Race, 
2611 E. Spring S.t., Long Beach 6, 
Calif. 
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MANAGEMENT 

is known by the 
company it keeps 








Opportunities for 


Mr. R. A. Whitehorne, Dept. S24L 
Mgr. of Technical Recruitment 
International Business Machines Corp. 
590 Madison Ave., New York 22, N. Y. 


Would you like to ploy a mojor role in the 
design, development, manufacture and appli* 
cation of transistors? 

IBM now has challenging assignments in the 
product development and application of semi* 
conductor devices for commercial data processing 
equipment. There are unlimited opportunities for 
professional achievement and advancement in our 
Laboratories at Endieott and Poughlceepsie, New 
York, and at oui Manufacturing Facilities at 
Poughkeepsie, New York. 

Qualifications 

Advanced degree in electrical, mechanical 
or chemical engineering, physics, metallurgy 
or chemistry, and 

At least 2 years' experience in the design, 
development, manufacture or application of 
semi-conductor devices and materials. 

Additional career opportunities are available in 
the following fields: 

• Numerical analysis and pragramming 
e Memory devices 


Semi-Conductor Engineers at 


IBM 


To EMPLOYERS 
who adverthe 
for MEN: 


EMPLOYMENT OPPORTUNITIES 


Pot T(M, Wart 



When there ore many appiieonts 
for 0 singie position it frequentiy 
happens that the oniy ietters oc- 
knowiedged ore those of the most 
promising candidates. Others may 
not receive ony indication that their 
letters hove even been received by 
a prospective employer much less 
given consideration. These men 
often become discouraged, will not 
respond to future advertisements, 
and sometimes question their bona 
fide character. 

Every advertisement printed in 
the Employment Opportunities Sec- 
tion is duly authorized. 

It will help to keep our readers 
interested in this advertising if you 
will acknowledge every appticoTion 
received, even if you merely return 
the letters of unsuccessful oppiiconts 
with, "Position filled thank you" 
written or stamped on them. 

We suggest this in o spirit of co- 
operation between employers and 
the men replying to Employment 
advertisements, 


Classified Advertising Division 


McGraw-Hill 
Publishing Co., Inc. 


I WANTED I 

1 ADVERTISING MANAGER | 

J WITH ENGINEERING BACKGROUND | 

1 1 
! mmm MOTOROLA, ftvc. | 

1 WESTECN MILITAer 1 

1 ■TV EiEcreONics ceniee ■ 

J EtOI East McDewvM leod | 

ENGINEERS, 

METALLURGISTS 

NEW MISSILE DIVISION 

... of well establiehed Southwest 
manufacturing company U looking 
to flU the following positions with 
well iiualifled, e-tperienced men. 
ThU 2W million dollar facility will 
be prime producer of hardware for 
production missiles. 

■nduidrisil Enilneer tSIellioda end 


' "k I.V FKA.‘sCtHCO: SS K!( »’!'< l” 

sfiiiNG oppoaruNirr offcmo 

omf”’ 

POSmOMS WANTED 

Hav, fell reaponeihlllty for heal trreh 

Direct replies with resume to 
CA.MEBON IRON WORKS 
H. 0. Box 1212, Houston 1. Texas, 
Attention: K. O'Connor. 

Slate Salary Requirements. 

AT^^nilel la.eao bn. XeM OCe. ^me 

Pilnt. Excellent Rererances? P\S'-CGU5, Avia* 


TOP EXECUTIVE SALESMAN 
for 

BUSINESS AIRCRAFT 

PlloE'ATIt'DCa type rpting. Ales enelHIee 

Twin Beech, fleHuviUand Dove, Twin Bo* 


Claaa. Adv Dlv„ P.o, Boa IX N.T. it. N.Y. 

Identlfz the edvertleer to whom sou are 
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Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 


UNDISPIAYED 


r„r*/Z!Zn! I iri"™™' 1°.*'';=.. 


FOR SALE 



Airframe, Engine. Radio and Instrument Fails 
Ground Handling Equipment 
Zero Time on Following Engine Models 
R-2000-7M2 R-2800-S1 R-2800-75 R-2800-75M2 
also R-2800-CB-16-17 

THE FLYING TIGER LINE INC. 

Lockhaeii. Air Terminirl 
Burbank, Calif. 

T*l- Stonley 7-3411 Mar. *iW. mn.nul J.I.. Coble: Flvtiger 



• Bxchcraft 

• Cuniplala lir<« _ 

PROM MAINS TO VIROINIA.. 
legan Airport Now Coillo County To 

A SHORT HOP TO ATLANTIC 
rrboro Philadelphia Protton Glonn 




Your Inquiries to 
Advertisers Will 
Have Special Value . . . 
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SEARCHLIGHT SECTION 


FOR SALE 

C-46F AIRCRAFT 

Passenger and Cargo 
With or Without 
T'Cotegor/ Kit Installed 

DC-6C AIRCRAFT 

Passenger/Corgo 

Immediate Delivery 

The Flying Tiger Line Inc. 

Bvrbonk, Calif. 

Call or Coble 

Fred Benninger 

Exeoulive Vice President 

TbIi Stanley 7-3411 

Cable: Flyllger 

INVITATION TO BID 

DC-3 AIRCRAFT 

We will occept bids on five DC-3s 
operoted until recently by Trans 
Conodo Airlines. Aircraft ore in ex- 
cellent condition and fully equipped. 
Bids occepted until December IS. 
tign currencies considered. 


/rife, w 


>r phone for bid forms 

LUND AVIATION (CANADA) LTD. 
MONTREAL AIRPORT, P. Q. 
MEIrose 1-3519 


C-47'S FOR SALE DC-3'S 


NAVCO 


OXYGEN EQUIPMENT 

SALES A SERVICE 
»EGUl*TO»S - MASKS - VALVES 
POITASLES a CYLINDERS 
rw SIXED INSTALLAIIONS 

If GOVT. AmOVED lEPAK STATION 


mf AERO 
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SEARCHLIGHT SECTION 


FOR SALE 

2 Cessna 310's 


H9IM1D— 40 hi 
wUh 


Anlo-pUel, alMtuO* ecB* 


pluq. prep^BBtl-lc* Br^BB. ^[laiBI. IIIB *B' 
obI ihjlB. l^BTloi- ’ llA’iuBd ”*ci 

II '1 St. SscBllBBI cendlKoB — S44.000.DO. 
HOOIID — iSD brf TT, A4E. "K'^lypB Baqbl»», 


Equipped 




CBlTBi, Lb« ADP-U, 2S amp gBatralom, 

OKygBH ByBiBm, lotBiljia bBocaii. 2 laodlpa 
li^hlB, loBi Ugbl, grouDd BBivIeB plug, 
prop aall'lc* Bytloa. Polotod gold, dork 

NORTH ATLANTIC AIRWAYS, INC. 
Beverly Airport, Beverly, Mass. 


SALE OR LEASE 
Financing Available 

C-47 


SCHOOL 


AVIATION INSTITUTE for 
COMMERCIAL CARRIERS 
and BUSINESS PILOTS 

Offered by the University of Southern 
Colifornio, let Angeles. Jon. 20 Feb. 7, 
1958. 


Tuition: $295.00. Write to Univ. of So. 
Colif., Aviation Sofety Division, Los 
Angeles 7, Colif. for brochure and reg. 
istrotion information. 



IN ALL INTERESTS 
OF AVIATION 

if You're Important, you either read 

AVIATION WEEK 

or you odvertise in it, or both. 


FOR RUFFS OR IIFORIFIOI 

About Classified Advertising 

OL Wc^.au,-J 4 it{ 

^earedt 


tee 


'ou. 


HUbbord 2-7160 


Elmhurst 


r 1-7000 


ATLANTA, 3 

1301 Rhodes-Hoverty Bldg. JAchon 3-695J 

M. MtLLER 

BOSTON, 16 

3S0 Park Square 

J. WARTH 

CHICAGO, 11 

520 No, Michigan Ave. MOhawk d-5BO0 

W. HIGGENS 

CINCINNATI, 37 

2005 Seymour Ave. 

F. ROBERTS 

CLEVELAND, 15 

1510 Hanno Bldg. 

W. SULLIVAN 

DALLAS, 2 

1712 Commerce St., Vaughn Bldg. Riverside 7-5IT7 

G. MILLER 

DETROIT, 26 

856 Penobscot Bldg. WOodward 2-1793 

J. GRANT 

LOS ANGELES, 17 

1125 W. 6 St. MAdison 6-9351 

G. FRUHLING - D. McMILLAN 

NEW YORK, 36 

500 Fifth Ave. Oxford 3-5959 

R. OBENOUR - D. COSTER - R. LAWLESS 

PHILADELPHIA, 3 

17lh & Sansom St. fiftfenhouse 6-0670 

H. BOZARTH - R. EOSALl 

ST. LOUIS, 8 

3615 Olive St. JEfferson 5-4867 

F. HOLLAND 

SAN FRANCISCO, 4 

68 Post St. DOoglos 2-4600 

W. WOOISTON 
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•enoouin coapoiiBTiON 

A I R B 08 V E ' icSf to nVt 

Ai'ncRArT'pioDuc'ft'toeVaNv.. 
ATnT>m«ieT» inconPORATeo'.': 
As'e'A'Sb' c’S'S r'in'lf', fiir ’.'h E. 




PI'tYsbu ROK^DIt i’tflNVr it EEL CO. 


eAA‘sSa-V;tiV»«"i''c"Ji‘e«i?«'.!?- « 

eELl°KELicOPT6R* CORPORATION ‘ 

eE¥Sl7HK''?TfEra'Ml’.'Hv\“'":I'.!”r-. I 

, 

■ OlROgCHs“c‘oR^RAm “■ I 

CUtneO AERO PRODVerO. INC 

> 

OAINO VICTOR CONPANV S 

oA*if8irur'fo"5AWvVtf~^ {."fb II 

OeYN“ro'i“Nlli'N‘Rlit;RCH, INC 5 

2 

OARRm|CORRORATION—AI RESEARCH HFG. ^ 


RAOIATION, INC. 

RAVTH^ON'MANirrA^UHl'No'^MplLNTL.. 

RdVi'ToTuK'iWoiiJrtiiv 

R iv«E 'mrporatioh^ a'kerim.*. 

.b^m.T''os‘-pR%Tt'cORPORRTION.... 

RdV'ri.R^ifiivrcUftM^^^ 

Roffi'Rbif'crifS*'': 

safe FLIOHT INtTSUWENT CORP 

sHriroiribfrAiiT'- 

s6L'Ai^iiicii'i^f^w«h"Y':r.‘*".^ 

Spy«6U?^LESfRie^CO|*PRN^ 

TECO, I^ORPORATEO 

THERM-FLEcfRIc'HETERs'cO INC.. 



TH<rMM0H'p'M0UCT . . . JtT 

rrTANMjii^tf^ OF 

0. STEEL CORPORATION 



Wherever aircraft 

are serviced .. . 
Wherever airplanes 



WEBER AIRCRAFT CORPORATION 
2020 Ontrrio Street, Ourbens, Cellfornie 


m/vff 


narco 



90 or 360 

CHANNEL TRANSMITTER 
90 or 560 
CHANNEL RECEIVER 
CRYSTAL CONTROLLED 
I MEETS CAA TSO 

I FOR AIRLINE USE 

narco 

I NATIONAL AERONAUTICAL CORP. 
Fort Washington, Pa. 
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"" Polilioal Frustration 

:rord of m'.4mp!i. would not In AW Oct. 2S (p. ?01 one. Senator 

snrd;T.c^n^d^.r‘rn:n, r, 

Sor ict ptopa^ndist, look •'the inrrntor oHI.c radio. w'hich was more 

■flii 


i Flyer Pleased 


SSii ilMIS 

EHs!S;£?^S: 

r'issr»?rsr,w”S:; K ?„,TL‘-csnx?“g: 


£srrS“-" 



for commercial operations in the jet era. . . 


FASTEST INTEGRATED FUELING 
AND SERVICING FACILITIES 


Parsons-Engineered installations are giving thirsty jet-birds 
more air time— extra time tor carrying payloads tor profit. 
Parsons’ advanced engineering of aircraft servicing facili- 
ties reduces ground time to minutes — EXPENSIVE time 
that is being lost now by outmoded methods. Originated by 
Parsons for military operations, these systems will keep 
your jets where they pay— in the air. 

Vour inquiry concerning engineering, procurement, 
construction, and supervision is invited. 

THE RALPH M. PARSONS COMPANY HI:-.. 



Motors Matched Power 
I'eam of Allison Prop-Jet Engines 
and Aeroproducts Turbo-Propellers 
is Proving its Jet-Age Durability 
in Round-The-Clock ''Operation Hourglass” 



MODERNIZED TRANSPORT SETS 1000 HOUR FLIGHT ENDURANCE GOAL -Leased from the 
U. S. Air Force specially for “Operation Hourglass” this modernized YC-131C — military version of the 
popular Convair 340— is daily logging hours in a round-the-clock, round-the-country flight endurance 
program unprecedented ia the field of modern prop-jet power. Duplicating a cross section of commercial 
and military transport schedules, "Operation Hourglass” proves with every hour the superior performance 
and economics of Allison Prop-Jet Power. Currently in production for the new Lockheed Electra and now 
available for modernization of existing transport aircraft, the matched team of Allison 501 Prop-Jet 
Engines and Aeroproducts 606 Turbo-Propellers is rapidly establishing itself as a versatile and dependable 
power plant for commercial and military jet-age transportation. 



ALLISON DIVISION OF GENERAL MOTORS, Indianapolis, Indiana 






